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3.3 HANFORD BARRIER

3.3.1 Barrier Design Basis

The need for a long-term, robust surface barier design was identified first in the Hanford
Waste Management Plan (DOE-RL 1987) and in the Final Environmental Impact Statem ent

for the Disposal of Hanford Defense High-Level, Transuranic, and Tank Wastes (DOE 1987).
The Hanford Site Permanent Isolation Barrier Development Program was organized soon
after these documents were published.

The Hanford Bafrier is the product of extensive research and engineering by the Hanford
Barrier Development Team. Since 1987, numerous design concepts have been explored and
evaluated in developing the current design.

In summary, performance objectives of the barrier system include the following:

* Function in a semi-arid to sub-humid climate

* Limit the amount of water migration through the waste to near zero amounts

" Be maintenance free

* Minimize the likelihood of intrusion by plants, animals, or people

* Limit the amount of noxious gases released to the air to less than those requiring
a state emissions permit

* Minimize erosion

* Meet or exceed RCRA cover performance requirements

* - Isolate wastes for a minimum of one thousand years

* Be acceptable to regulators and the public.

These performance objectives have been documented in Performance Isolation Surface
Barrier: Functional PeAformance (Wing 1993).

3.3.2 The Hanford Barier

The Hanford Barrier was originally envisioned to provide long-term isolation for radiological
waste sites such as tank aste residuals containing HLW, grout vaults containing high-
activity LLW, and sites with transuranic contamination. As a result.of evaluating barrier
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needs for the Environmental Restoration Program, the Hanford Barrier has also been
identified as the appropriate barrier option for greater than Class C LLW and related mixed
wastes.

The Hanford Barrier would be composed of 10 layers with a combined thickness of 4.5 m
(14.8 ft); these layers are described in detail from the top of the barrier down. The Hanford
Barrier would be placed over the top of the stabilized tanks and ancillary equipment and over
the LLW vaults described in the No Separations and Tri-Party Agreement alternatives.
However, barrier construction over the LLW vaults would not begin until 5 years after the
construction of the vaults is completed. This would allow for the completion of a 5-year
monitoring period of a ny leachate from the leachate collection system under the vaults.
More detailed information on the design basis and specifications for the Hanford Barrier can
be found in Prototype Hanford:Suriace Barrier: Design Basis Document (Myers and
Duranceau 1994).

Each layer of the proposed Hanford Barrier has a specific purpose. The top vegetative
cover, which would be 'planted in the fall,would have a very important role in water retention
and removal. Five species of perennial grasses would be planted across the barrier top.
Seeding would include disking the soil, applying granular fertilizer, and seeding with a
perennial grass mixture. To assist the establishment of cover grass, the site would be
mulched with straw that would be crimped into the soil to minimize wind erosion until cover
vegetation developed.

The top barrier layer would consist of topsoil with a pea-gravel admixture; the second layer
would be topsoil without pea-gravel. The first layer would be I m (3.3 ft) of sandy silt to
silt loam soil with a 15 percent (weight) admixture of pea gravel. It would be placed loosely
with a bulk density of -146-grams per cubic centimeter (g/cri9) or 91 to 92 pounds per cubic
foot (lb/ft3). The second layer would have the same type of topsoil; however, the bulk
density would be approximately 1.38 g/cn9 (86 lb/ft3). These two layers would manage
water by storing precipitation and providing a media for the growth of cover vegetation as
well as allowing water to be removed by evaporation and transpiration by the cover plants.
The proposed topsoil barrier would be obtained from the McGee Ranch area of the Hanford
Site. -

The third layer would b. a geotextile, used primarily to separate topsoil layers from the sand
filtration layer. After construction was completed, this geotextile would no longer have a.-
specific function; therefore, its long-term durability is not an issue. The geotextile would be
trucked in from the vendor.

The fourth layer would be a sand filter, and the fifth layer would be a gravel filter. The
purpose of these two layers would be to prevent migration and accumulation of fine-textured
topsoil in the basalt layer. A capillary barrier, which occurs -when a layer of fine-textured
soil overlays a layer of coarser-textured soil (e.g., sand, gravel, or rock), would be created
at the interface between the geotextile and the fourth layer (sand filter). Surface tension
effects within the pore space of fine-textured soil would exerts a negative pressure on the
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contained soil moisture. For moisture to drain out of fine-textured soil, suction pressure
would have to be overcome by the development of gravitational pressure (hydraulic head)
within the layer. In effect, some portion of the full thickness of this fine-soil layer would

have to become completely saturated before drainage could occur. The sand filter would be

0.15 in (0.5 ft) deep, and the gravel filter would be 0.30 in (1 ft) deep. Both layers would
be obtained from a local borrow site on the 200 Area Plateau.

The sixth layer would be constructed of coarse basalt (0.05 in < size of shot rock
< 0.25 in). .The basalt layer would control biointrusion from plant roots, burrowing

animals, and people. The basalt would act as an impediment to exploratory drilling.
A subsurface layer consisting of loose fractured rock. would pose a particularly adverse
drilling condition for the following reasons: circulation could not be maintained, cuttings
could not be adequately removed from the hole, the drill bit could not receive adequate
lubrication, and firm contact could not be maintained between the bit and the rock. All these
would contribute to high bit wear and minimal advance of the drill hole. This layer also
would prevent moisture retention because large void spaces would enable water to drain into
the seventh layer.

The seventh layer would be for lateral drainage. It would consist of screened aggregate
material having a diameter of 0.001 m or greater; this would give a hydraulic conductivity of
at least 1 centimeter per second (cm/sec). This layer is part of contingency planning; any
water draining to the seventh layer would be collected and/or diverted to the edge of the
cover because of the 2 percent slope. This layer would be approximately 4 m (13 ft) below
final grade to protect against frost penetration.,-

The eighth layer would consist of asphalt that would serve as a low-permeability barrier and
as a secondary biointrusion barrier. The asphalt would be a durable asphaltic concrete
mixture consisting of double-tar asphalt with added sand as a binder material. This layer
would be 0.15 in (0.5 ft) thick with a hydraulic conductivity of around 10 cm/sec. Natural
analog studies estimate that this asphalt could remain functional for a period of 5,000 years
or more as long as the asphalt remained covered and protected from ultraviolet radiation and
freeze and thaw activity. To provide additional protection against leakage, the asphaltic
concrete would be coated with a sprayed asphaltic coating material which would be puncture-
resistant, flexible, and easy to apply. The asphaltic coating material would have a
permeability value of about 1011 cm/sec.

The ninth layer would be in asphalt base course that would provide a stable base for
construction of the asphalt layer.

I
Finally, the tenth layer would contain grading fill that would establish a smooth, planar base
surface for construction of the barrier layers. The sites covered by the Hanford Barrier
would be contoured and graded for a uniform slope of 2 percent.

Figure 3-8 is a pictorial representation of the Hanford Barrier. Backup information
regarding the specifications for each layer are in Appendix A. The barriers would cap
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groups of tanks, not individual tanks. The tank array size (tank edge-to-edge dimensions)
and the corresponding barrier sizes are tabulated in Appendix A. Each barrier would include
9 m of additional coverage on each side of the barrier.

The Hanford Barrier would meet specifications for use over the SSTs, DSTs, and MUSTs
that have been stabilized in situ and over LLW containing solidified or vitrified LLW.

3.3.3 Barrier Cost Estimate

3.3.3.1 Cost Estimate Categories. The cost estimate for the engineering design of the
Hanford Barrier was subdivided into three categories: definitive design; construction
management, engineering, and inspection; and sealed double-ring infiltrometer tests for the
asphaltic concrete layer. Historical data provides the basis for the first and second
categories. Actual projects were compared, and a weighted average of project costs was
computed to arrive at the cost estimates presented (see Tables 5-8 through 5-10 for cost
breakdowns).

The first category, definitive design, includes the following: plan and section drawings,
specifications, quality control plans for construction, materials testing, performance and
stability calculations, and procurement documents. Definitive design is estimated to cost 10
percent of construction costs.

The second category, construction management, engineering, and inspection, includes the
following: bid evaluations, control and review of vendor submittals, engineering support
during construction, design change control, inspection planning, constructibility reviews, and
production of as-built drawings. It also includes quality control overview and most sampling
and testing (not including the SDRI test). Construction management, engineering and
inspection is estimated to cost 10 percent of construction costs.

The third category, includes the sealed double-ring infiltrometer tests performed on the
asphaltic concrete layer of the barrier. These tests, which are required by the Environmental
Protection Agency, would give a direct measurement of the hydraulic conductivity of the
layer and would help in determining whether the asphaltic concrete layer was properly
placed. Costs include labor, equipment, per diem and travel. expenses related to _._ -

construction, installation, and monitoring of the test, and disassembly of the testing
apparatus. Equipment costs are limited to the expendable portion of the testing apparatus.
Costs for this task are estimated at S65,000 per barrier.

3.3.3.2 Cost Components. The cost components involved in the construction of the
Hanford Barrier includes the following: site grading, compaction,- and placement of grading
fill; and placement of the asphalt base course, the asphaltic concrete layer, the gravel
drainage layer, the coarse, fractured basalt layer and side slopes, the gravel and sand filter
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Figure 3-8. Hanford Barrier.

Hanford Barrier

Cov Vegetation: Mixed perennial grasses

Layer 1: (100 cm; 40 In.) Silt loam topsoil with
pea gravel admixture

Layer 2: (100 cm; 40 In.) Silt loam topsoil
without pea gravel

Layer 3: (0.1 cm; 0.04 in.) Geotextile filter fabric

Layer 4: (15 cm: 6 in.) Sand filter layer

Layer 5: (30 cm; 12 In.) Gravel filter layer

Layer 6: (150 cm; 60 in.) Coarse, fractured basalt

Layer 7: (30 cm; 12'in.) Lateral drainage layer
(drainage gravel)

Layer 8: (15 cm; 6 in.) Low-permeability asphalt layer

Layer 9: (10 cm; 4 in.) Asphalt base course

Layer 10: (variable thickness) Grading fill

H9408029.1
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layers, the lower silt layer, the upper silt layer with the pea gravel admixture, and the road

base aggregate on the perimeter access road of each barrier site. These cost components are

outlined below.

Site grading, compaction, and placement of grading fill are calculated using the following
assumptions: the area would be devoid of vegetation so that no clearing and grubbing would
be necessary, the existing site surface would be slightly irregular and slopes at approximately
1.5 percent to the north, and surface grading would be done exclusively with fill. The cost

'is based on a site surface measuring approximately 126 m (415 ft) in an east-west direction
by 162 m (530 ft) in a north-south direction. The material used would be obtained from Pit
30, located between 200 West Area and 200 East Area and opposite the 609A fire station.
Moisture conditioning (addition and control) would be performed at Pit 30 prior to
transportation to the onstruction site. The one-way haul will be approximately 6.4 km
(4 mi). Grading fill and existing site soils would be densified by making several passes over
the site with a vibratory compactor to create a suitable sub-base for barrier construction.

Placement of the. asphalt base course would include hauling and placing material provided by
a local commercial supplier. A track dozer would spread and grade the material; a vibratory
compactor would densify the base course material as it was placed. The base course material
would be constructed on a 2 percent slope.

Placement of asphaltic concrete would be performed by a qualified contractor. The asphaltic
concrete would consist of a double-tar asphaltic concrete mix with a spray-applied top coat of
a proprietary liquid styrene-butadiene asphaltic material. The asphalt layer would be 0.15 m
(0.5 ft) thick with a 2 percent slope.

Placement of the gravel drainage layer would begin by obtaining the material from Pit 30.
Construction of this layer would require hauling and placing the gravel. A motor grader
would spread and grade the material; a vibratory compactor would be used also.

Placement of the coarse, fractured basalt layer and side slopes would include constructing
slide slopes at a 2 horizontal to 1 vertical. A 4.6 m- (15 ft-) wide perimeter access road bed
would service vehicles at the crown. The maximum thickness of basalt would be beneath the
access road; the coarse basalt layer would be a uniform 1.5 mi (5 ft) thick. At the margin,
the basalt layer would taper up to the crown on a slope of 3 horizontal to 1 vertical. The.
basalt would be taken from an existing quarry east of State Highway 24 on the east end of
Unmtanum Ridge, overlooking the Vrnita Bridge. The one-way haul would be approximately
27 km (17 mi). The material density is assumed to be 0.75 m3 per m3 of volume with a
specific gravity of 2.76, (corresponding to 126.4 lb/f9). Tables 5-5 and 5-6 provide
additional information about the types of transportation used and load amount required for
each barrier component.

Placement of the gravel and sand filter layers would prevent entry and accumulation of fines
in the lateral drainage area. Filter gravel would be taken from Pit 30 and screened to
specification at the pit. Construction of the gravel filter layer would require hauling and
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placing the gravel, which has a maerial density of 0.70m solids per & of volume and a
specific gravity of 2.70 (corresponding to 118 lb/ft). Filter sand also would be taken from
Pit 30. This material would be another size fraction product from the same separation
process that would provide the gravel filter material. Construction of the sand filter layer
would require hauling and placing the material, which has a material density of 0.70 &
solids per rn volume andia specific gravity of 2.65 (corresponding to 116 lb/ft). A motor
grader and a vibratory .compactor would be required to support construction of this layer.
When completed, the two' filter layers would slope down at 2 percent over the central part of
the cover area and up at 3:1 around the perimeter.

A non-woven, needle-punched, polypropylene geotextile would be placed over the top of the
sand filter layer as a construction aid.

The lower silt layer would be obtained from the McGee Ranch site, a 27 km (17 mi)
one-way haul on existing roads. A map of these roads is included in BHI-0005
(Duranceau 1995). Construction would require hauling and placing this material. Quantities
were based upon the following dry unit weights: bank unit weight of 1,390 kg/rd
(86.5 lb/f9), loose unit weight loaded on haul trucks of 1,160 kg/nd (72.1 lb/ft) assuming a
20 percent swell, and placement to a unit weight of 1,390 kg/d (86.5 lb/f). A motor
grader or a small dozer would be used to spread the material. Minimal compaction of this
layer would be required. Because wheel or track loads of placement equipment would
provide sufficient compaction, no additional compaction equipment would be required.

The upper silt layer would be obtained from the McGee Ranch site. The material would be
transported to an admix plant, located at Pit 30. Pea gravel would be mixed mechanically
with silt to produce a product that would be 85 percent silt and 15 percent pea gravel (by
weight). The dry unit weight of the McGee Ranch silt is 1,390 kg/m3 (86.5 lb/ft); the loose
unit weight of the silt would be 1,160 kg/rd (72.1 lb/ft3) assuming a 20 percent swell; and
the placement bank unit weight would be 1,440 kg/n (90 lb/ft). A motor grader or a small
dozer would be used to spread this layer. No additional compaction equipment would be
required.

The road base aggregate for the perimeter road would be < 0.038 m (< 0.125 ft) in
diameter. It would be provided by a local commercial supplier. Construction would require
hauling and placing this aggregate, which has a material density of 0.75 rn3 solids per m of
volume and a specific gravity of 2.70 (corresponding to 126 lb/ft). A motor grader and a
vibratory compactor would be used to spread, grade, and compact this material.
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4.0 MONITORING AND MAINTENANCE

Monitoring and maintenance would include the following activities:

" Planting and maintaining the vegetative cover

* Cover ptrfonnance monitoring, including moisture monitoring and surface
elevation monitoring (for soil loss and subsidence measures)

" Inspection of covered sites for regulatory compliance purposes.

Groundwater sampling and monitoring in accordance with RCRA are not included because
these costs are defrayed by other Hanford Site programs.

Cover vegetation would consist of a mixture of native perennial grass species. After disking
and seeding, the site wbuld be mulched with two tons per acre of straw, which in turn,
would be crimped into the soil to resist wind erosion. Equipment would include a farm
tractor with disk, seeder, mulcher, and crimper implements. Seeding and mulching would
require approximately 5 staff days per hectare (2 staff days/acre), approximately $990 per
hectare ($400 per acre) for equipment usage, and $5,900 per hectare ($2,400 per acre) for
materials. All materials would be purchased locally. Barrier sites may need to be reseeded
at intervals during the postclosure period to replace vegetation destroyed by range fires.
Costs and personnel requirements include reseeding once every ten years.

Cover moisture monitoring is expected to require about 7 staff days of labor per covered site
per year. Plane surveys to assess elevation control and associated analytical labor are
estimated to require about 30 staff days per covered site per year. Approximately 8
additional staff days per site would be required for the following: periodic inspections of the
overall physical condition of the cover, monitoring the health of cover vegetation, obtaining
physical evidence of erosion or deposition of topsoil, and monitoring other physical changes
(e.g., the accumulation of debris) that would require non-routine maintenance. An allowance
of $800 per month was made for monitoring materials and supplies.

According to the breakdown of direct manpower requirements described above, monitoring
and maintenance would require a crew of four, one supervisor, and one clerk/secretary.
Monitoring and maintenance activities will continue for 100 years, the maximum span of
institutional control.

Costs were identified for the following monitoring and maintenance equipment items:

* One 100-HP farm tractor with disk, rotovator/packer, and seed drill at $91,000
(estimate from R.W. Ohrt, E-062-93, ICF Kaiser Hanford);

* Three pickup trucks at $20,000 each.

4-1



WHC-SD-WM-EV-107 Rev 0
, 9a/ 9-3--Y7

These items would be replaced
institutional control. The item

every five years for 100 years, the maximum span of
costs reflect 1994 dollars and do not include overhead costs.
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Table 5-3A. Comparison of Alternatives by Tank Stabilization Construction
Resource Requirements (Units as Indicated).

5-7
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Constructon~~ .eouc .io a .Gr. .y .rve .S.ab.i.. z.a. .

Land (ha) surface committed 2

Temporarily n/a

Permanently n/a

Water (m) I n/a 113,000 n/a 3,300

Source of water

Energy

Electrical (GWh) 4 n/a n/a n/a n/a

Propane (mI) n/a n/a n/a n/a

Diesel fuel (&) * n/a 27,900 6,380 802

Gasoline (m3)' n/a 40.1 40.1 1.2

Materials

Concrete fill (M') n/a 760,000 5,300 13,700

Steel (t) n/a 0 n/a 0

Asphalt (m) n/a 0 n/a 0

Excavation (m3) 7 n/a 0 n/a 0

Soil (M3) I n/a 0 n/a 0

Riprap (m) n/a 0 n/a 0

Gravel/concrete fill (m') 1* n/a 0 754,000 0

Waste debris n/a 30 30

Waste water n/a 0 0

Sewage n/a 0 0



WHC-SD-WM-EV-107 Rev 0A -

Table 5-3A. Comparison of Alternatives by Tank Stabilintion Construction
Resource Requirements~(Units as Indicated).

Notes:

ha hectares - -
u/a - not applicable
mn- cubic meters
GWh - gigawatt hour
t - metric ton

'All in situ disposal construction resources -i ~ the in sit disposal data

package and have not been addressed again in this table.

2Land- Permently committed land is the sum of the barrier areas; The amount of -

temporarily committed land is used for equipment and materials laydown yards, and was
estimated by W. A. Skelly from best engineering judgement. Both of these areas have been
expressed in Table 5-3B (Barrier Construction Resource Requirements), and are not repeated
here.

3Water The maximum water requirement was assumed to be 50 gallons/yd2 for barrier
construction. The water requirement per barrier is the product of this maximum and the
barrier acreage.

'Additional major power lines are not required for any of the options.

'Diesel fuel: See Appendix A for fuel consumption per day for specified eiquipment items.
This number does not include fuel to run the generator that powers the high efficiency -
particulate air filter, or fuel to deliver gravel to the site. It only includes the fuel to run one
480 volt, 30 amp Ienerator for the gravel slinger.

'Gasoline: Assume 3 light-duty trucks will be used for each barrier; each truck runs
80 miles per day and has an efficiency of 14 miles per gallon. See Tables 5-11 and 5-12 for
estimates of barrier schedules; the length of each job was used to calculate the total fuel
consumption per barrier.

'Excavation: Assumed excavation excludes the removal of material from borrow sites.

'Soil: Assumed that soil consists of the upper and lower silt layers of the barrier (layers 1
and 2).

'Riprap: Assumed that riprap refers to the basalt layer of the barrier.

'Gravel/sand: Assumed this figure is a compilation of all screened aggregate products from
Pit 30, including the asphalt base course, the drainage media, and the gravel and sand filter
layers of the barrier, as well as the road base.

For additional backup information, see Appendix A, Tables Al-AS.
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Table 5-3B. Comparison of Alternatives by Barrier Construction Resource Requirements
(Units as Indicated).

~ Ex*tenos iv Ext's4v ;tee n

Land (ha) surface comimitted'

Temporarily 20 241 24 20 24
Permanently 17 251 64 17 25

Water ()38,000 57,000 145,000 38,0001 57,000
Source of water

Energy -

Electrical (GWh) 3  n/a n/a n/a n/a n/a
Propane (m') A/a n/a n/a n/a n/a
Diesel fuel (MI) ' 45,000 60,000 142,000 45,000 59,000
Gasoline (ml) 1 260 350 830 260 - 350

Materials
Concrete(mn) 0 0 0 0 0
Steel (t) 0 0 0 0 0
Asphalt (ml) 62,500 81,600 164,000 62,500 80,700
Excavation (Mn) 6  0 0 0 0 0

Soil (m') 377,000 535,000 1,320,000 377,000 526,000
Riprap (m') & 638,000 809,000 1,480,000 638,000 801,000
Gravel/sand (m') 415,000 615,000 2,250,000 415,000 598,000
Waste debris 0 0 0 0 0
Waste water 0 0 0 0 0
Sewage 0 0 0 0 0
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Table 5-3B. Comparisqn of Alternatives by Barrier Construction Resource Requirements
(Units as Iiidicated).

Noter

ha - hectares
& - cubic meters
n/a - not applicable
GWh - gigawatt hour
t - metric ton

'L=d: Permanently committed land is the sun of the barrier areas. The amount of temporarily
committed land is used for equipment and materials laydown yards and was estimated by W.A. Skelly.

'Vater The maximum water requirement was assumed to be 50 gallons per square yard for barrier
construction. The water requirement per barrier is the product of this maximum and the barrier
acreage.

'Additional major power lines are not required for any of the options.

'Diesel fuel: See Appendix A for fuel consumption per day for specified equipment items.

'Gasoline: Assume 3 light-duty tucks will be used for each barrier; each truck runs 80 miles per day
and has an efficiency of 14 miles per gallon. See Tables 5-11 and 5-12 for estimates of barrier
schedules. The length of each job was used to calculate the total fuel consumption per barrier.

'Excavation: Excludes excavation of material at borrow sites.

'Soil: Assumed that soil consists of the upper and lower silt layers of the barrier (layers 1 and 2).

Riprap: Assumed that riprap refers to the basalt layer of the barrier (layer 6).

'Gravel/sand: Assumed this figure is a compilation of all screened aggregate products from Pit 30,
including the asphalt base course, the drainage media, and the gravel and sand filter layers of the
barrier, as well as the road base.

For additional backup information, see Appendix A, Figures A2, A3, and A4; and Tables AS and A9.
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Table 5-4. Comparison of Alternatives by Non-radiological Barrier Construction Emissions
(Units as Indicated).

Particulates (kg) 156,000 209:000 '486,000 156,000 206,000

SO, (as SO2) (kg) 276,000 369,000 859,000 276,000 364,000

CO (kg) 1,110,000 1.480,000 3,430,000 1,110,000 1,460,000

Hydrocarbons
(exhaust &
fugitive) (kg) 119,000 159,000 369,000 .119,000 157,000

NO, (as NO2 ) (kg) 2,540,000 3,400,000 7,920,000 2,540,000 3,360,000

Aldehydes
(as HCHO) (kg) 68,000 91,100 212,000 68,000 89,800

Organic acids (kg) n/a n/a n/a n/a n/a

Thermal releases
(J) 930,000,000 621,000,000 185,000,000 930,000,000 638,000,000
Fugitive dust (t) 3,095 4,114 9,079 3,095 4,090

Note:

kg = kilograms
n/a = not applicable
J. = joules
t = metric ton

See Appendix A (Dozer Grading Emissions. Paved Road Traffic Particulate Emissions, Unpaved Road
Traffic Particulate Emissions. Fugitive Dust Emissions for Material Transfer. and Clearing and Grubbing
Emissions) for construction emission calculations. These emissions come from the equipment used to
excavate the material, to fill the tanks, and to build the barrier, as seen on page A-27.

For additional backup nformation, see Appendix A, Figures A2, A3, and A4; and Tables A8, A9, and
A10.
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Table 5-5. Comparson of Alternatives by Transportation of Earthen Borrow Barrier
Construction Material (Units as Indicated).

Borrow source 3 km NW 3 kn NW of 3 km NW of 3kmNWof 3 km NW of
location (state92 'ofsie site site site site

Route location Rt 3 to Rt 4 Rt 3 to Rt 4 Rt 3 to Rt 4 Rtr3 toRt4 Rt 3 to Rt 4
state mileage (7 km) (7 km) (7 km) (7 km) (7 km)

Road type 6 km paved; 6 km paved; 6 km paved; 6 km paved; 6 km paved;
gravel or asphalt 1 km level I km level 1 km level 1 km level 1 kn level

gravel gravel gravel gravel gravel

Total number of trips
(average/peak)

Truck' 53,700 79,800 293,000 53,700 77,600

Train 0 0 0 0 0

Barge 0 0 0 0 0

New road construction (km)

Load volumes (m) '7.6 -7.6 '7.6 7.6 7.6

Notes:

km = kilometer

'Borrow materials include grading fill, base course, drainage gravel, and filter material.

'The borrow source location is Pit 30 between 200 West and 200 East. The mileage is round-trip.

'The truck loads were determined by adding the amounts of excavation and gravel/sand materials and
dividing this subtotal by the load volumes. These numbers were generated in Appendix A, Paved Road
Traffic Particulate Emis sions.

For additional backup information, see Appendix A, Figure A2, A3, and A4 and Tables AS and A9.

)

5-12

,-, /-/ - e ?, /



WHC-SD-WjM-EV-107 Rev 0 4/ 9 -3--fL-

Table 5-6. Compapson of Alternatives' by Transportation of Other Barrier Construction
Material (Units as Indicated).'

Borrow source Seattle, WA Seattle, WA Seattle, WA Seattle, WA Seattle, WA
location (state)

Route location
state mileage2  240 240 240 240 240

Road type asphalt asphalt asphalt asphalt asphalt
gravel or asphalt

Total number of trips

Truck3  2 (geotextile) 2 (geotextile) 2 (geotextile) 2 (geotextile) 2 (geotextile)

Train' 495 cars 646 cars 1,300 cars 495 cars 639 cars
(asphalt) (asphalt) asphalt) (asphalt) (asphalt)

Barge 0 0 0 0 0

Note:

'Other barrier construction material includes the asphaltic concrete and coating and the geotextile fabric
used as a construction aid.

'The mileage is one-way.

'Two truck trips assumes that each truck can carry one-half of the geotextile needed in rolls
approximately 78.7 centimeters in diameter (31 inches in diameter). Each roll, an average of 4.6
meters wide and 229 meters long, will weigh on average 248 kilogram per roll. If a truck can haul
36,300 kilograms per load, a truck can carry about 146 rolls/trip.

'The number of train trips assumes that asphalt has a density of 721 kilograms per cubic meter, and
that each railcar cai carry 91,000 kilograms of asphalt.

For additionil backup information. see Appendix A, Figures A2, A3, and A4. and Tables AS and A9.
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Table 5-7. Compaison of Alternatives by Monitoring and Maintenance Personnel
Requirements (Staff Hours Per Year).

Non-exempt
Radiation worker 10,500 11,000 11,000 10,500 11;000
Nonradiation worker 0 0 0 0 0

Exempt
Radiation worker 0 0 0 0 0
Nonradiation worker 0 0 0 0 0

Total staff hours per -
year 10,500 11,000 11,000 10,500 11,000

Notes:
For each alternative, th is estimate includes one supervisor, 3 or 4 workers, and one clerk/secretary.

For additional backup information, see Appendix A, Figures A2, A3, and A4; and Tables AS and A9.
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Figure Al. Typical Tank Configuration (3 sheets).
(Backup to Tables 5-2A and 5-2B).
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Figure A2. Extensive Separations Pretreatment Low-Level Waste Grout Vault
Configuration (Backup to Tables 5-1,-5-2D, 5-3B and 5-4 through 5-13).
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Figure A3. Extensive Separations Pretreatment: Low-Level Waste Glass Vault
Configuration (Backup to Table 5-1, 5-2D, 5-3B and 5-4 through 5-13).
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Table A7. Summary of Estimated Single-Shell Tank RCRA PPU
(Backup to Tables 5-2C, 5-8, 5-9, 5-11 and 5-12).

Void Volumes

(1) Tank farms which are followed by an asterisk indicate that these void volumes were
directly calculated from the preceding tables. AN other void volumes were obtained
from a scaling factor based on the or tanks' similarfies to tanks A and T.

(2) The schedule is derived from the schedule for stzbilizg the tanks with grout the total mA3 of grout
volume was divided by the total time for grouting to find a scling factor. This scaling factor is
(761,467 cu m)/(1259.04 days) = 605 cu n/day. All PPU void volumes were divided by this scaling factor
to arrive at a preliminary schedule. 10% was added as a contingency factor to the DSTs. in order to
compensate for differences iri anCietry equipment that may be present

(3) This schedule assumes 5-day workweeks of 6-4our days.

A-17

TANK PIPINGJRJSER VOID VOLUME PITS, BOXES, ETC TOTAL VOID VOLUME SCHEDULE
FARM VOID VOLUMES

(cur) (cu m) (cu m) (daysl
241-A 239. 1690.3 2.9
241-AX 158.3 957.3 1115.6 1.84
241-4 137.4 683.4 820.8 1.36
241-BX 109.9 546.7 656.6 1.09
241-BY 109.9 546.7 656.6 1.09
241-C 137.4 683.4 820.8 1.36
241-S 109.9 546.7 656.6 1.09
241-SX 137.4 683.4 820.8 1.36
241-T* 137.4 683.4 820.8 1.36
241-TX 192.3 956.8 1149.1 1.90
241-TY* 48.5 397.2 445.7 0.74
241-U 137.4 683.4 820.8 1.36
TOTAL: 1655.5 8819.1 10474.6 17.31

NOTE:
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Table A8. Comparison of Alternatives by Unit Process:
Barrier Constructioi Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

. SST 241-A
BARRIER LAYER VOLUME TOTAL CONSTR . SUPVSR LENGTH j WIDTH ACRESj DAYS j FUEL
s gd(cuiyd) STFHR STPHR STFHR (Ift) (ft) (cu m)
!sie grading 01i 75-0 123 6 305 207/ 1.45 .7 1 T
base course 02 1600 38 5 32 /& /5 1.45 0.34 - 3.84
asphalt 03 2500 70 14 56 '4. 1.45 1.45 10.36
top coating 232 58 174 1.45 7.2 22.03
drainage layer 04 5400 113 16 97 1.45 1.01 13.38
basalt OS 34300 11079 1584 - 9495 1.45 98.92 1142.51
filter layers 06 4400 273 39 234 1.45 2.44 32.19
lower silt 07 8000 2208 316 1892 1.45 19.71 185.71
upper silt 08 8900 2305 330 1975 1.45 20.58 193.88
road base 09 300 .7 1 6 1.45 0.06 ' 0.38
TOTAL .I -17217 2491 14726 10- 159.6827 1719.31

_ -_SST 241-AX
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(cu yd) STFHR STFHR STFHR ) ft (cu m)
site grading 01 5200 909 207 - .M T.f 79.75
base course 02 1300 31 4 26 0.99 0.27 3.12
asphalt 03 1900 48 10 38 0.99 . 0.99 7.07
top coating 158 40 119 0.99 5.0 15.05
drainage layer 04 4200 88 13 76 0.99 0.79 10.41
basalt 05 . 27000 8721 1247 7474 0.99 77.87 899.35
filterlayers 06 3100 192 27 165 0.99 1.72 22.68
lower silt 07 5500 1518 217 - 1301 0.99 13.55 127.67
upper silt 08 6200 1606 230 1376 0.99 14.34 135.06
road base 09 300 ' 7 1 6 0.99 0.06 0.38
TOTAL 12988 1877 11111 1 1 1 120.0639 1300.55

SST 241-B
BARRIER LAYERI VOLUME TOTAL CONSTR SUPVSR :LENGTH WIDTH JACRESI DAYS J FUEL

7 (cu yd) STFHR STFHR STFHR (ft) (ft) i(cu M)
site graing 1980 . 37M 2---I 4" 378 3.51 21.04 303.6W
base course 02 3100 73 10 63 3.51 0.65 7.44
asphalt 03 4700 168 34 135 3.51 3.51 25.08
top coating 562 140 421 3.51 17.6 53.35
drainage layer 04 10000 210 30 180 3.51 1.88 24.78
basalt 05 61200 19768 2827 16941 3.51 176.50 2038.53
filter layers 06 9800 608 87 521 3.51 5.43 71.69
lower sift 07 19300 5327 762 4565 3.51 47.56 448.02
upper silt 08 20600 5335 763 4572 3.51 47.64 448.75
road base 09 500 12 2 10 3.51 0.11 0.63
TOTAL 34419 4992 29427 321.8525 3421.96

~1
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Tabl A8. Comparison of Alternatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SST 241 BY
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(cu yd. STFHR STFHR STFHR 00t) 1fl_ IU (.M)
site grading 01 1b600 1856 265 151 4f1 305 2.88 16.58 239.:26

base course 02 2700 64 9 55 2.88 0.57 6.48

asphalt 03 4000 138 28 Ill .2.88 2.88 20.58

top coating 461 115 346 2.80 14.4 43.78

drainage layer 04 8600 181 26 155 2.88 1.61 21.31

basalt 05 53600 17313 2476 14837 2.88 154.58 1785.38
filter layers 06 8200 508 73 436 2.88 4.54 59.99
lower silt 07 15800 4361 624 3737 2.88 38.94 366.77
upper silt 08 17000 4403 630 3773 2.88 39.31 370.32
road base 09 400 10 1 8 2.88 0.09 0.51

TOTAL 29294 4246 25048 273.4882 2914.38

SST 241-BX
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(CU yd) STFHR STFHR STFHR (ft) 0f0 (cu m)
siegrading~ 51 15400 1833 262 1571 405 305 2.84 16.36 ~236.19!

base course 02 2700 64 9 55 2.84 0.57 6.48
asphalt 03 4000 136 27 109 2.84 2.84 20.29
top coating 454 114 341 2.84 14.2 43.17
drainage layer 04 8500 179 26 153 2.84 1.59 21.06
basalt 05 53000 17119 2448 14671 2.84 152.85 1765.40
filter layers 06 8000 496 71 . 425 2.84 4.43 58.52
lower silt 07 15600 4306 616 3690 2.84 38.44 362.13
upper silt 08 16800 4351 622 3729 2.84 38.85 365.97
road base 09 400 10 1 8 2.34 0.09 0.51
TOTAL 1 28947 4196 24751 1 270.2205 2879.72

SST 241-C
BARRIER LAYER VOLUME TOTAL CONSTR - SUPVSR LENGTH WIDTH ACRES DAYS FUEL

-(cu d) STFHR STFHR ' STFHR l(fl1 (ft) (cu m)
site grading 01 20400 2428 347 2080 411 382 3.60
base course 02 3200 76 11 65 3.60 0.67 7.68
asphalt 03 4800 173 35 138 3.60 3.60 25.72
top coating 576 144 . 432 3.60 18.0 .54.72
drainage layer 04 10200 . 214 31 184 3.60 . 1.91 25.27
basalt 05 62300 20123 2878 17245 3.60 179.67 2075.17
filter layers 06 . 10000 620 89 531 3.60 5.54 73.15
lower silt 07 19800 5465 781 4683 3.60 48.79 459.63
upper silt 08 21100 5465 781 4683 3.60 48.79 459.64
road base 09 500 12 2 10 3.60 0.11 0.63
TOTAL 5 35151 5098 30053 328.76 3494.51
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Table A8. Comparison of Alternatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SST 241-S
BARRIER LAYER .VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

s(cuyd0 STFHR STFHR STFHR 00im (ft) (C )
site grading 01 1 5=0 182 7 =2 411 39 2.92 16.9 238
base course 02 2700 64 9 55 2.92 0.57 6.48
asphalt 03 4100 140 28 112 2.92 2.92 20.86
top coating 467 117 350 2.92 14.6 44.38
drainage layer 04 8700 183 26 137 2.92 1.63 21.56
basalt 05 . - 54000 17442 2494 14948 2.92 155.73 1798.71
filter layers 06 8200 508 73 436 2.92 4.54 : 59.99
lower silt 07 16000 4416 631 3785 2.92 39.43 371.42
uppersilt 08 17200 4455 637 3818 2.92 39.78 374.68
road base 09 500 12 2 10 2.92 0.11 0.63
TOTAL : 29579.1 4288 25291 1276.1961 2942.57

SST 241-T
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(cu yd - STFHR STFHR STFHR ( 1ft) (ft) (cuM)
site grading 01 1 98-M 3$ 337 2019 405 37 8 3.51 21.04 303.68
base course 02 3100 73 10 63 3.51 0.65 - . 7.44
asphalt 03 4700 168 34 135 3.51 3.51 25.08
top coating 562 140 421 3.51 17.6 53.35
drainage layer 04 10000 210 30 180 3.51 1.88 24.78
basalt 05 61200 19768 2827 16941 3.51 176.50 2038.53
lilter layers 06 . 9800 608 . 57 - 521 3.51 5.43 71.69
lower silt 07 19300 5327 762 4565 3.51 47.56 448.02
upper silt 08 20600 5335 763 4572 3.51 47.64 448.75
road base 09 500 12 2 10 3.51 0.11 0.63
TOTAL 1 34418.8 4992 29427 1 1 321.8525 3421.96

Y SST 241-SX -
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

BAcuI)R STFHR STFHR I STFHR (it) I(t) (Cu m)
site grading Di 20M0 - 3-= 340 2040 513 30 .4 21.2b 306.74
base course 02 3200 76 11 65 3.64 0.67 7.68
asphalt 03 4900 175 35 140 3.64 3.64 26.01
top coating 582 146 437 3.64 18.2 55.33
drainage layer 04 10400 218 31 187 3.64 1.95 25.77
basalt 05 63700 20375 2942 17633 3.64 183.71 2121.81
filter layers 06 10200 632 90 542 3.64 5.65 74.62
lower silt 07 20000 5520 789 4731 3.64 49.29 464.27
upper silt 08 21300 5517 789 4728 3.64 49.26 463.99
road base 09 500 12 2 10 3.64 0.11 0.63
TOTAL 35687.2 5176 - 30512 1333.7161 3546.86
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Table A8. Comparison of Alternatives by Unit Process:
Barier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SST 241-TY
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

CU d) STFHR STFHR STFHR (ft) (cu m)
Xgradig01 129 79 fl?. 116.56

base course 02 1700 40 6 34 1.47 0.36 4.08
asphalt 03 2500 71 14 56 1.47 1.47 10.50
top coating 235 59 176 1.47 7.4 22.34
drainage layer 04 5400 113 16 97 1.47 1.01 13.38
basalt 05 34600 11176 1598 9578 1.47 99.78 1152.50
filter layers 0 4400 273 39 234 1.47 2.44 32.19
lower silt 07 8200 2263 324 1940 1.47 20.21 190.35
upper silt 08 9000 2331 333 1998 1.47 20.81 196.05
road base 09 300 7 1 6 1.7 0.06 0.38
TOTAL I 17413.7 2519 14894 161.5693 1738.35

SST 241-TX
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(cu yd). STFHR STFHR STFHR ( 11)1ft (cu M)
site gradmig= -12 -034m 48-w 2917 5 13 411 -4.-4 -- S.M-3 ~-4-6
base course 02 4000 94 13 81 4.84 0.84 9.60
asphaft 03 6100 232 46 186 4.84 4.84 .34.58
top coating . 774 194 581 4.84 24.2 73.57
drainage layer 04 12800 269 38 230 4.84 2.40 31.72
basaft 05 77300 24968 3570 21397 4.84 222.93 2574.81
filter layers 06 13200 818 117 701 4.84 7.31 96.56
lower silt 07 26500 7314 1046 6268 4.84 65.30 615.16
upper silt 08 28000 7252 1037 . 6215 4.84 64.75 609.95
road base 09 600 14 2 - 12 4.84 0.13 0.76
TOTAL 45140 6551 38589, t 1423.0873 4485.36

SST 241-U
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES |DAYS. FUEL

-(cuLyd) STFHR STFHR STFHR (Lf) (fL ) .(cum )
site gradin 1 2 327 1958 405 =8 .4 2 294.47
base course 02 3100 73 10 63 3.42 0.65 7.44
asphalt 03 4600 164 33 131 3.42 3.42 24.44
top coating 547 137 410 3.42 17.1 . 51.98
drainage layer 04 9800 206 29 176 3.42 - 1.84 24.28
basalt 05 60113 19416 2777 16640 3.42 173.36 2002.33
filter layers 06 9600 595 85 510 3.42 5.31 70.23
lower silt 07 18800 5189 742 .4447 3.42 46.33 .. 436.42
upper silt 08 20100 5206 744 :4461 3.42 46.48 . .437.85
road base 09 500 12 2 10 3.42 0.11 . .0.63
TOTAL 33694 4886 28807 - 315.0036 3350.08
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Table A8. Comparison of Alternatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

- D OST AN
BARRIER LAYER VOLUME TOTAL I CONSTR SUPVSR LENGTH WIDTH ACRES DAYS I FUEL

(cuyd) STFHR.STFHR (ft) (cuM)

s4t gadig0 20 1488 213 M 275 T19 319 2.34 TIN5-' 911
base course 02, 2300 54 8 47 2.34 0.48 5.52
asphalt 03 3400 112 22 90 2.34 2.34 16.72
top coating 374 94 281 2.34 11.7 35.57
drainage layer 04 7400 155 22 133 2.34 1.39 18.34
basalt 05 48200 14923 2134 12789 2.34 133.24 1538.89
Sfilter layers 06 6700 415 59 356 2.34 3.71 49.01
lower silt 07 12900 3560 509 3051 2.34 31.79 299.46
upper silt 08 13900 3600 515 3085 . 2.34 32.14 302.79
road base 09 400 10 1 8 2.34 0.09 0.51
TOTAL - I24692 - 3577 21115 --- 230.1586 2458.52

- DST AP - -- -
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

(cu d) STFHR STFHR STFHR L(ft) (ft) - RS DAY M)
site grading 01 1/ 2 12 191 42 -rT 1.37 164.11
base course 02 2200 52 7 44 2.07 0.46 5.28
asphalt 03 3200 99 20 79 2.07 2.07 14.79
top coating 331 83 248 2.07 ... 10.4 31.46
drainage layer 04 7000 147 . -. .. 21 126 2.07 1.31 17.34
basalt 05 44100 14244 2037 12207 2.07 127.18 1468.94
filter layers 06 6100 378 . 54 324 2.07 3.38 44.62
lower silt 07 11500 3174 454 2720 2.07 28.34 266.96
upper silt 08 12500 3238 463 2775 2.07 28.91 272.30
road base 09 400 10 1 8 2.07 0.09 0.51
TOTAL - 22946 3322 19824 213.4541 2286.32

- - -__ ___ DST AW ' - -
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH JACRES DAYS. FUEL

IC(cUd) STFHR STFHR STFHR (ft) (t) (cu M)
site grading 01 92 136 816 319 212 1.55 8.50 122.70
base course 02 1700 40 6 34 1.55 0.36 4.08
asphalt 03 2600 74 15 60 1.55 1.55 11.07
top coating 248 62 186 1.55 7.8 23.56
drainagelayer04 5600 118 .17 101 1.53 1.05 13.88
basalt 05 . 35800 11563 1654 9910 1.55 103.24 1192.48
filter layers 06 4600 285 41 244 1.55 2.55 33.65
lower silt 07 8600 2374 .339 2034 1.55 21.19 199.64
upper silt 08 9500 2461 352 2109 1.55 21.97 , 206.95
road base 09 300 7 1 6 1.55 0.06 0.38
TOTAL 181221, 2622 155001 168.2252 1808.38
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Table A8. Comparison of Alternatives by Unit Process:
Barrier Construction Perionnel Requirements (7.sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

DST AY
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH IACRESI DAYS FUEL

(cu STFHR ISTFHR STFHR _ (ft) 0) - _ um)
site gradig 01 296 345 49 2--296 100.1 3.0 44.4~
base course 02 900 21 3 18 0.51 0.19 2.16
asphalt 03 1300 24 5 20 0.51 0.51 3.64
top coating 82 20 61 0.51 2.6 7.75
drainage layer 04 2900 61 9 52 0.51 0.54 7.19
basalt 05 19300 6234 891 5342 0.51 55.66 642.87
filter layers 06 1800 112 16 96 0.51 1.00 13.17
lower sitt 07 2900 800 114 686 0.51 * 7.15 67.32
upper sift 08 3400 881 126 755 0.51 7.86 74.06
road base 09 200 5 1 4 0.51 0.04 0.25
TOTAL 8565 1235 7330 78.58268 862.90

DST AZ
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRESj DAYS FUEL

IcU YD STFHR STFHR STFHR (ft) (ft) _ M)
site grading 51 2900 34b 49 296 212 105 0. l 3.0 44.48
base course 02 900 21 3 18 0.51 0.19 2.16
asphalt 03 1300 24 5 20 0.51 0.51 3.64
top coating 82 20 61 0.51 2.6 7.75
drainage layer 04 2900 61 9 52 0.51 0.54 7.19
basalt 05 19300 6234 891 5342 0.51 55.66 642.87
filter layers 06 1800 112 16 96 0.51 1.00 13.17
lowerslit'07 2900 800 114 686 0.51 7.15 67.32
upper silt 08 3400 881 126 755 0.51 7.86 74.06
road base 09 200 5 1 4 0.51 0.04 0.25
TOTAL 8563 1235 7330 78.58268 862.90

DST SY
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH |ACRES DAYS FUEL

- (cu yd _ STFHR STFHR_ STFHR _ 11) _( ___ | I_ i M)
site grading 01 m 43f -4- l2 212 1.03 5.14 8M.
base course 02 1300 31 4 26 1.03 0.27 3.12
asphalt 03 1900 49 10 40 1.03 1.03 7.36
top coating 165 41 124 1.03 5.2 15.66
drainage layer 04 4300 90 13 77 1.03 0.81 10.65
basalt 05 27600 8915 1275 7640 1.03 79.60 919.34
filter layers 06 3200 198 28 170 1.03 1.77 23.41
lower silt 07 5800 1601 229 1372 1.03 14.29 134.64
upper sift 08 6500 1684 241 1443 1.03 15.03 141.59
road base 09 300 7 1 6 1.03 0.06 0.38
TOTAL 13383 1934 11448 1 1 1123.7539 1338.97
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Table A8. Comparison of Alterinatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

EPT OP71ON B
7ARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

STFHR STFHR STFHR (ft) (ft) - . ... (cum)
s grading 01 (835800 21I460 31240 18722r= 2761 18153 114.79 -70.5 cu 285. I

base course 02 67800 1600 229 1371 114.09 14.29 162.79
asphalt 03 101700 6476 1095 4331 114.09 114.09 815.17
top coating 1825.4 4564 13691 114.09 570.5 1734.17
drainage layer 04 206300 4332 . 620 3713 114.09 38.68 511.17
basalt 05 1096700 354234 50655 303579 114.09 3162.80 36530.39
filter layers 06 283400 17571 2513 15058 114.09 156.88 2073.20
lower silt 07 615800 169961 .24304 145656 114.09 1517.51 14294.92
upper silt 08 623300 161435 23085 138350 114.09 1441.38 13577.81
road base 09 2600 62 9 53 114.09 0.56 3.30
TOTAL 951386 138314 813073 8967.177 97858.94

TPA PREFERRED ALT -

BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH j WIDTH ACRES DAYS FUEL
r(cu y0 STFHR STFHR STFHR (I) 4fl 1(cu m)

site grading 1 '143M 1/112 2447 14665 1.66 152.79 22U49
base course 02 12100 286 41 245 17.66 2.55 29.05
asphalt 03 18200 848 170 678 17.66 17.66 126.18
top coating 2826 706 2119 17.66 88.3 268.43
drainage layer 04 37500 788 113 675 17.66 7.03 - 92.92
basalt 05 213100 68831 9843 58988 17.66 614.57 7098.23
fitter layers 06 45600 2827 404 . 2423 17.66 25.24 - 333.58
lower silt 07 95900 26468 3785 22683 17.66 236.33 2226.18
upper silt 08 98800 25589 3659 21930 17.66 228.48 2152.23
road base 09 1000 24 3 21 17.66 0.21 1.27
TOTAL 1 145599 21171 124427 1373.151 14533.57

-_ EPT OPTION A
BARRIER LAYER VOLUME TOTAL CONSTR SUPVSR LENGTH j WIDTH jACRES| DAYS FUEL

(cu yd) STFHR STFHR STFHR (CU mi
site grading 01 159300 1 --95)i ---11 14g 930 880 18.79 16§.26 -443.21
base course 02 12800 302 43 259 . 18.79 2.70 30.73
asphalt 03 19100 902 10 722 . 18.79 18.79 134.25
top coating 3006 752 2255 18.79 94.0 285.61
drainage layer 04 39500 830 119 711 18.79 7.41 97.87
basalt 05 223400 72158 10319 61840 18.79 644.27 7441.31
filter layers 06 48400 3001 429 . 2572 18.79 26.79 354.07
lower silt 07 101900 28124 . 4022 24103 18.79 251.11 2365.46
upper silt 08 104900 27169 3885 23284 18.79 242.58 2285.12
road base 09 1100 26 4 23 . 18.79 0.24 1.40
TOTAL 154476 22463 132012 1457.09 15439.04

NOTE: All barrier length and width measurements include a 9 meter overhang on each side of the tank farm.

STFHR means Staff Hours, and is based on a 5 day workweek. and a 250 day work year.
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Appendix B Description of Alternatives A{0el

associated with SST operations. Pipelines would include lines between tanks and
process facilities, air and steam supply lines, raw water lines, and drains.
During tank farm closure, ancillary equipment items and MUSTs would be stabilized in
place with an appropriate grout material. The physical immobilization of contaminants
provided by grout could be augmented by using sequestering agents, such as zeolites,
that would be capable of chemical bonding with contaminants. If ancillary equipment
was plugged at one or more points, several access ports would have to be installed to

ensure complete grout filling.
For purposes of assessing the environmental impacts associated with dispositioning of
ancillary equipment and MUSTs as part of closure, it was assumed that the entire void

volume within the ancillary equipment would be filled with grout and that no ancillary

equipment or Inactive MUSTs would be excavated, packaged, or disposed of as LAW

or mixed waste (WHC 1995i).
Surface barriers (Hanford Barriers) would be placed over SSTs and DSTs for all

alternatives except the No Action alternative. Barriers would also be placed over the

LAW vaults described in the Ex Situ Intermediate Separations, Ex Situ No Separations,
and Ex Situ Extensive Separations alternatives.

B.6.0 THE HANFORD BARRIER
This section describes the Hanford Barrier, which is included in all alternatives that include closure
activities as a representative surface barrier (cap) for closure as a landfill.

The Hanford Barrier would be a horizontal, abovegrade engineered soil structure whose function would
be to isolate the waste site from the environment by preventing or reducing the likelihood of wind
erosion, water infiltration, and plant, animal, and human intrusion. It would be composed of 10 layers,
with a combined thickness of 4.5 m (14.8 ft), and placed over the top of the stabilized tanks and the
LAW disposal sites. Each Hanford Barrier would extend an additional 9 m (30 ft) beyond the
perimeter of the area to be protected. Performance objectives of the Hanford Barrier system would
include the following:

. Function in a semi-arid to sub-humid climate;
- Limit the amount of water migration through the waste to near zero amounts;
* Be maintenance free; :
-. Minimize the likelihood of intrusion by plants, animals, or people;
- Limit the amount of gases released;
. Minimize erosion;
. Meet or exceed RCRA cover performance requirements;
- Isolate waste for a minimum of 1,000 years; and
* Be. acceptable to regulators and the public.

TWRS EIS Volume Two
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B.6.1 DESCRIPTION OF THE BARRIER LAYERS
The layers of the barrier are'described from the topdowvn. The Hanford Barrier design is provided in
Figure B.6.1.1.

Top Vegetative Cover
The top vegetative cover would be for water retention and removal. Five species of perennial grasses
would be planted across the barrier top. Seeding would include disking the soil, applying granular
fertilizer, and seeding with a perennial grass mixture. To help establish cover grass, the site would be
mulched with straw, which would be crimped into the soil to minimize wind erosion until the
vegetation cover is developed.

Top (First and Second) Barrier Layers
The first barrier layer would consist of topsoil with a pea-gravel mixture; the second layer would
consist of topsoil without pea-gravel. The first layer would be 1 m (3.3 ft) of sandy silt to silt loam soil
with a 15 percent by weight admixture of pea-gravel. This layer would be placed loosely with a bulk
density of 1.46 grams/cmr (184 lb/ft'). The second layer would have the same type of topsoil.
however, the bulk density would be approximately 1.38 grams/cm3 (86 lb/ft3). These two layers would
manage water by storing precipitation, providing a media for the growth of cover vegetation, and
allowing evaporation and transpiration by the cover plants. The proposed topsoil would be obtained
from the McGee Ranch quarry site of the Hanford Site.

Third Barrier Layer
The third layer would be a geotextile, used primarily to separate topsoil layers from the sand filtration
layer. After construction is completed, this geotextile would no longer have a specific function and
therefore its long-term durability is not an issue.

Fourth and Fifth Barrier Layers
The fourth layer would be a sand filter, and the fifth layer would be a gravel filter. The purpose of
these two layers would be to prevent migration and accumulation of fine-textured topsoil in the basalt
layer. A capillary barrier, which occurs when a layer of fine-textured soil overlays a layer of coarser-
textured soil (e.g., sand, gravel, or roci), would be created at the interface between the geotextile and
the fourth layer (sand filter). Surface tension effects within th'e r space of fine-textured soil would
exert a negative pressure on the contained soil moisture. For moisture to drain out of fine-textured
soil, surface tension would have to be overcome by developing gravitational pressure (hydraulic head)
within the layer. In effect, some portion of the full thickness of this fine-soil layer will have to become
completely saturated before drainage could occur. The sand filter would be 0.15 m (0.5 it) deep, and
the gravel filter would be 0.3 m (1 ft) deep. Both layers would be obtained from the Pit 30 borrow site
on the 200 Area Plateau. -

TwRS EIS Volume Two
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Figure B.6.1.1 Hanford Barrier
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Cover Vegetation: Mixed perennial grasses

Layer 1: (100 cm; 40 in.) Silt loam topsoil
with pea gravel admixture

Layer 2: (100 cm; 40 in.) Silt loam topsoil
without pea gravel

Layer 3: (0.1 cm; 0.04 in.) Geotextile filter fabric

Layer 4: (15 cm; 6 in.) Sand filter layer

Layer 5: (30 cm; 12 in.) Gravel filter layer

Layer 6: (150 cm; 60 in.) Coarse, fractured basalt

Layer 7: (30 cm; 12 in.) Lateral drainage layer
(drainage gravel)

Layer 8: (15 cm; 6 in.) Low-permeability asphalt layer

Layer 9: (10 cm; 4 in.) Asphalt base course

Layer 10: (variable thickness) Grading fill

SOURCE: WHC 1995i .
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Sixth Barrier Layer
The sixth layer would be cohstructed of coarse basalt inaller-than 25 by 5 cm (10 by 2 in.). The basalt -

layer would control biointrusion from plant roots, burrowing animals, and humans. The basalt would

impede exploratory drilling. A subsurface layer consisting of loose fractured rock would pose a

particularly adverse drilling condition for the following reasons:
. Circulation could not be maintained;
* Cuttings could not be adequately removed from the hole;
. The drill bit could not receive adequate lubrication; and
- Firm contact could not be maintained between the bit and the rock.

All of these factors would contribute to high bit wear and minimum advance of the drill hole.
In addition, the layer would prevent moisture retention because large void spaces will enable water to
drain into the seventh layer.

Seventh Barrier Layer
The seventh layer would be for lateral drainage. It would consist of screened material having a
diameter of 1 mm (0.04 in.) or greater, which would give a hydraulic conductivity of at least 1 cm/sec
(0.4 in.Isec). This layer is part of contingency planning; any water draining to the seventh layer would
be collected and/or diverted to the edge of the cover because of the 2 percent slope. This layer would

be approximately 4 m (13 ft) below final grade to protect against frost penetration.

Eighth Barrier Layer
The eighth layer would consists of asphalt that would serve as a low-permeability barrier and as a
secondary biointrusion barrier. The asphalt would be a durable asphaltic concrete mixture consisting of
double-tar asphalt with added sand as a binder material. This layer would be 0.15 m (0.5 ft) thick with
a hydraulic conductivity of approximately 1.OE-8 cm/sec. Natural analog studies estimate that this

asphalt could remain functional for a period of 5,000 years or more as long as the asphalt remains
covered and protected from ultraviolet radiation and freeze and thaw activity. To provide additional

protection against leakage, the asphaltic concrete would be coated with a sprayed asphaltic coating
material, which would be puncture-resistant, flexible, and easy to apply. The asphaltic coating material
would have a permeability value of about 1.0E-11 cm/sec.

Ninth Barrier Layer -,-

The ninth layer would be an asphalt base course that would provide a stable base for constructing the

asphalt layer. -

Tenth Barrier Layer - . --

The tenth layer would contain grading fill that would establish a smooth, planar base surface for
constructing the barrier layers. The sites covered by the Hanford Barrier would be contoured and

graded for a uniform slope of 2 percent.

TWRS ES Volume Two
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Locations to be Covered
The following locations would be covered with a Hanfdrd Barrier:

Tank Farm A (SST 6 tanks): 0.86 ha (2.13 ac);
AN (DST 7 tanks): 1.30 ha (3.21 ac);
AP (DST 8 tanks): 1.17 ha (2.89 ac);
AW (DST 6 tanks): 0.91 ha (2.26 ac);
AX (SST 4 tanks): 0.63 ha (1.55 ac);
AY (DST 2 tanks): 0.37 ha (0.92 ac);
AZ (DST 2 tanks): 0.37 ha (0.92 ac);
B (SST 16 tanks): 1.85 ha (4.57 ac);
BX (SST 12 tanks): 1.54 ha (3.80 ac);
BY (SST 12 tanks): 1.55 ha (3.84 ac);

Tank Farm C (SST 16 tanks):
Tank Farm S (SST 12 tanks):
Tank Farm SX (SST 15 tanks):
Tank Farm SY (DST 3 tanks):
Tank Farm T (SST 16 tanks):
Tank Farm TX (SST 18 tanks):
Tank Farm TY (SST 6 tanks):
Tank Farm U (SST 16 tanks):
LAW Disposal Vault.

f
-

/DW

u'2

1.89 ha (4.68 ac),
1.57 ha (3.89 ac);

1.91 ha (4.72 ac);
0.65 ha (1.61 ac);
1.85 ha (4.57 ac);

2.46 ha (6.09 ac);
0.87 ha (2.16 ac); 2, t
1.89 ha (4.67 ac); and

6q .{

Ttd$40

B.6.2 SUMMARY OF BORROW SITES AND BORROW MATERIALS
There are three sites assumed in the engineering data packages for borrow materials. These are Pit 30,
which supplies sand and aggregate; the Vernita Quarry, which supplies riprap; and McGee Ranch,
which supplies silt. These areas are also'potential borrow sites. A decision on exactly which borrow
site would be used and to -what extent they would be used would be made through the Hanford Site
Land Use Plan (DOE 1993e). For purposes of analysis the following borrow sites were assumed.
The following is a brief description of the location and estimated distance of each of the borrow sites.

Pit 30
Pit 30 is an existing and established borrow pit, located approximately centrally with respect to the
200 Areas. The estimated haul distance is 10 km (6 mi) round-trip.

Vernita Quarry
Vernita Quarry is located east of State Route 24 near the Vernita Bridge. It was probably originally
used to support highway construction. Distance estimates (one-way) are 12 km (7 mi) from the
200 West Area and 19.0 km (12 ii) to the 200 East Area.

TWRS EIS Volume Two
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McGee Ranch
McGee Ranch is located we't of State Route 24 andndrth of Route I IA. Distane estimates (one-way) -

are 11.an (6.5 mi) to the 200 West Area and 18 Im (11 mi) to the 200 East Area.

These sites have been evaluated previously (BHI 1995) with respect to site proximity, availability of

borrow material, transportation, safety, and land reclamation. This preliminary analysis indicated that

all sites were suitable sources of borrow material. Figure B.6.2.1 shows the location of the proposed

borrow sites.

Borrow Material Quantities
The estimated quantities of borrow materials taken from the various engineering data packages are

shown on the following three tables. Table B.6.2.1 shows borrow materials used during construction'

and operation for the alternatives. Table B.6.2.2 shows borrow materials that are estimated for

backfilling the empty tanks for all of the ex situ alternatives. Table B.6.2.3 shows the data for'borrow

materials used in the construction of the Hanford Barriers, which will be placed over the tanks and

vaults. In this table, each group of alternatives uses the same quantity of borrow materials.

B.7.0 SITING OF FACILITIES
This section describes the preliminary siting study that was performed to develop a representative site

for impact assessment purposes.

The site optimization process would be implemented to ensure that new facilities are located at a site

that meets facility requirements and minimizes the impacts associated with construction and operations.

The site optimization process would involve identifying and evaluating sites based on selection criteria

that incorporates stakeholder values. - -

The site optimization process for the TWRS sites is an ongoing program whose function is to identify a

site that best meets the selection criteria. The in situ alternatives would be sited at the existing tank
farms and would require site selection for support facilities. For the ex situ alternatives, the area

proposed for pdtential sites'has been restricted to that which is in and around the 200 East Area.

The 200 Areas have been heavily used for fuel reprocessing and waste management and disposal.

aciivities. The 200 East Area location was selected for the following reasons:..
Based on the TWRS Facility Configuration Study (Boomer et al. 1994) and the TWRS

Process Flowsheet (Orme 1994), pretreating tank waste (if done in an existing tank)

would be done by the in-tank sludge washing process in the 200 East A Farm Tank

Complex. Tank waste from the 200 West Area would be retrieved to the SY Tank Farm

and transferred cross-site to the AW Tank Farm where in-tank sludge washing would be

performed. Waste in the 200 East Area would be retrieved to the AN Tank Farm where

it would be washed and separated into HLW and LAW streams. The LAW streams

would be pumped to the AP Tank Farm. and then to the pretreatment

Tw Volume Two
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Figure B.6.2.1 Candidate Borrow Sites for TWRS
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APPENDIX E
QUARRY SITES, BORROW PITS, HAUL ROADS,

3 RAILROADS, BARRIER DESCRIPTION
4
5
6 Two borrow pits and one quarry site have been identified as potential sources
7 of construction materials for isolation barriers related to the Hanford Remedial
8 Action Environmental Impact Statement. These are the McGee Ranch, Pit 30, and
9 Gable Butte. The McGee Ranch would serve as a source of fine material, Pit 30

10 would provide coarser aggregates, and Gable Butte would provide basalt
11 riprap. Tentative haul routes have also been identified. These routes generally
12 follow existing roads and would not require new or extensive construction.
13 Based on information received from Westinghouse Hanford Company (WHC
14 1994), construction materials would be hauled from the quarry and borrow site
15 with conventional 10-ton truck-trailer combinations. Large scale mining trucks
16 (50 tons) are not planned for this portion of the action.
17
18 To provide conservative estimates of impacts and costs related to the
19 placement of barriers, it was determined that the Hanford Barrier would be
20 used for all sites. This is done strictly for purposes of conservative analysis.
21 The discussion of the Hanford Barrier provided in this appendix deals with the
22 concepts behind the Hanford Barrier. Details regarding volumes and costs of
23 barriers may be found in Appendix H, Cost and Physical Impact Assessment.

26
27
28
29 E. QUARRY SITES AND ROADS

30 The following sites are presented for the purpose of discussion and speculation only. This
31 discussion does not represent an analysis of all of the available sites. It is understood that
32 there are important intangibles and other considerations attached to some of these sites. A
33 complete analysis of each potential site and consultations with state, federal, and tribal
34 interests would be required prior to the final selection(s).
35
36 E.1.1 McGee Ranch

37 The McGee Ranch has been selected as a possible borrow site for fine-grained soils to be used
38 to construct permanent isolation barriers for closure of waste sites at the Hanford Site. Fine-
39 grained soils may be used as topsoil for the barrier (Figure E-1).
40
41 The McGee Ranch is located near the west boundary of the Hanford Site, north of State
42 Highway 24, west of State Highway 240 and south of the Columbia River. The site
43 encompasses 873 ha (2,182 ac) and has approximately 36.1 million m3 (47.3 million yd3) of
44 proven reserves (Lindberg 1994; Skelly 1992).

The Hanford Cultural Resources Laboratory has conducted an archaeological survey of the
McGee Ranch (PNL 1992) and has determined that there are historic and prehistoric. cultural

DOE/DES-2/Appendix E/9-26-94 E - 1 Not for Public Release



resources associated with this site. Prior to initiating activities at the McGee Ranch, requests
for determination of eligibility, findings of effect and adverse effect, and plans for mitigating
adverse impacts of the proposed action would need to be prepared and submitted to the

4 appropriate federal, state, and tribal interests.
5
6 A brief survey for sensitive species was conducted in 1991 (WHC 1991). No threatened or
7 endangered species were encountered. Other species of concern potentially associated with
8 the site include the loggerhead shrike (Lanius ludoecianus) and Swainson's hawk (Buteo
9 swainsoni). Assuming total use of the site, operation of the McGee Ranch borrow pit would

10 eradicate 652 ha (1,629 ac) of shrub-steppe. Prior to initiating the development of the site, it
11 would be necessary to consult with the state and the U.S. Fish and Wildlife Service (FWS)
12 regarding sensitive species.
13
14 No wetlands are associated with the McGee Ranch. At one time however there was a small
15 seep associated with an uncapped well on the site. This seep provided some value to
16 wildlife but the well has since been capped and the seep dried up.
17
18 Use of the McGee Ranch as a borrow site would result in an extensive below grade
19 excavation, altering the undulating terrain in the area. The local vista would be altered from
20 relatively level grasslands. Excavation would also generate fugitive dust as the result of
21 excavating, loading, and hauling fill materials. Dust could temporarily obscure local views of
22 the area and reduce visibility. Potential mitigation measures could include using water and
23 crusting agents to control dust and tarping or otherwise covering all loads.
24

E.1.2 Pit 30

Pit 30 is an existing borroW site immediately adjacent to the west side of the 200-East Area.
27 This is a disturbed site associated with pre-Hanford farming activity. The proposed action
28 would potentially impact 172 ha (426 ac), including the existing 49-ha (120-ac) pit. Although
29 a formal calculation of total reserves is not available, it is estimated that the site could
30 produce approximately 15.3 million m3 (20 million yd3) of material. Pit 30 would provide
31 aggregate to be used as graded filter material in the Hanford Barrier (Figure E-1) and other
32 graded barriers initiating an expansion of the existing pit Full use of the site would.
33 eradicate approximately 138 ha (345 ac) of shrub-steppe. Cultural resource and sensitive
34 species surveys have not been conducted for Pit 30 and would be required prior to
35 excavation. Preliminary information received from the FWS and the state of Washington
36 indicate that there are no sensitive species associated with this site. Prior to initiating
37 activity, it would be necessary to complete these surveys and consult with the state of
38 Washington and the FWS. :If necessary, mitigation plans would need to be developed to
39 address potential adverse impacts. Visual impacts would be reduced since it is an existing
40 site and enlargement of the pit wold not appreciably alter the existing landscape.: Excavation
41 activities would generate fugitive dust that could temporarily obscure local vistas. Potential
42 mitigation could include using water and crusting agents to control dust and tarping or
43 otherwise covering all loads.
44
45 E.1.3 Gable Butte
A The Gable Butte site consists of 135 ha (333 ac) of basalt outcrop immediately west of "Gable

Butte proper." The material to be excavated is above ground and hauling from a pit would
. not be required. Reclamation of the site would be relatively simple and inexpensive since
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there would be no pit to fill or otherwise reclaim. The terrain would be leveled/contoured
and revegetated when the quarry is exhausted. Sufficient space exists for support facilities
(crushers, shakers, stockpiles). The Gable Butte site is located closer to potential barrier sites

4 than any other candidate site, significantly reducing transportation costs. There is also an
5 existing railroad to the 200 Areas from Gable Butte. Dust generated by quarry operations
6 would minimally impact traffic since the roads in the vicinity are not heavily used.
7
8 The selection of a basalt quarry site was based on a need for approximately 169,000 m3
9 (220,000 yd) for the Columbia River, 9.4 million m3 (12.3 million yd3) for Reactors on the

10 River, 34.5 million m3 (45.2 million yd3) of basalt riprap for barriers on the Central Plateau,
11 and 4.3 million in3 (5.7 million yd3) for All Other Areas (see Appendix H, Table H-14). These
12 requirements are based on the assumption that a capping alternative using a Hanford Barrier
13 would be implemented at each of the four geographic areas. The Environmental Restoration
14 Disposal Facility (ERDF) would require an estimated additional 2.3 million m3 (3 million yd3)
15 of basalt riprap'. Other requirements for basalt include road construction for reactor block
16 transport, improvements on State Highway 240, and other road work. The total basalt
17 requirement is roughly 50 million in (65 million yd3). Although a formal calculation of total
18 reserves at the Gable Butte site is not available, it is estimated that the site could produce
19 sufficient basalt to satisfy this requirement. Gable Butte was selected as the preferred basalt
20 quarry site based on engineering criteria described in the Site Evaluation Report for Candidate
21 Basalt Quarry Sites. Six other sites were evaluated but were not selected since they did not fit
22 engineering criteria as well as Gable Butte.1
23
24 The Gable Butte site was selected entirely on the basis of engineering criteria. All principals

acknowledge that there are significant cultural resource issues associated with this site.
Gable Butte and Gable Mountain have been nominated for inclusion in the National Register of

z/1 Historic Places as an Archaeological District. Numerous sites and artifacts (isolates) are
28 associated with Gable Butte. It is also considered a traditional cultural property. In this case
29 "cultural property" may mean a location identified with traditional beliefs and cultural
30 history of a Native American group. It is also a site where practitioners of a Native
31 American religion have gone, and still go when possible, to conduct traditional ceremonies
32 and other rituals.
33
34 Based on maps provided by the FWS and the state of Washington, there are no wetlands or
35 sensitive species associated with the Gable Butte site. Removal of basalt would require the
36 use of explosives. Blasting would create a sharp report accompanied by a dust cloud. One
37 isolated blast may have minimal impact on wildlife in the vicinity of the project. Repeated
38 explosions may cause a variety of reactions. Some wildlife may desert the area and continue
39 to avoid it for the duration of operations. Other wildlife may accommodate the disturbance
40 and continue to live in the vicinity of the quarry site. To avoid potential adverse impacts on
41 endangered or other sensitive species in the project vicinity, it may be necessary to limit
42 blasting on a seasonal basis. Actual need for such restrictions can best be determined after
43 wildlife surveys have been conducted. Sensitive species and wetlands surveys would be
44 required before using this site. In addition, approval would be required from the State
45 Historic Preservation Office and the Hanford Site Historic Preservation Office.
46

Site Ewuation Report for Candidate Basalt Quary Sites, Draft - Not Approved For Public Release, WHC, Richland,
46 Washington.

DOE/DEIs-022/Appatdix E/9-294 E - 3 Nix or Pubic U



- Gable Mountain is a prominent visual feature of the Hanford Site. Excavation would
permanently alter this topographic feature and would be visible for long distances. Visual
impacts would be greatest at this site. Excavation activities at Gable Butte, including

4 blasting, would generate fugitive dust, temporarily reducing visibility and obscuring local
5 vistas. Dust generation could be partially mitigated by using water to control dust and
6 tarping or otherwise covering all loads. It may be impossible to control dust generated by
7 blasting but this would likely be of short-term consequence.
8
9

10 E.2 HAUL ROADS

11
12
13
14
15
16
17
18
19

20
21
22

26
27
28
29
30
31
32
33
34
35

36
37
38
39

40
41
42
43

45
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The proposed quarry and borrow sites would be served by existing roads and railroads. The
majority of these roads are paved and would support-conventional 10-ton trucks but would
require reinforcement for continuous heavy truck use. Existing railroads appear to be in
good repair and can be readily placed in service3 No permanent changes to topography or
viewscape would occur. Some dust might be generated by the movement trucks over haul
roads, but this impact is not expected to be significant. Potential mitigation could include
using water and crusting agents to control dust or tarping or otherwise covering loads.

E.2.1 McGee Ranch Haul Roads

Trucks would exit the McGee Ranch borrow site by tuning right onto southbound State
Highway 24. This allows the trucks to move with the flow of traffic and not cross traffic. At
the intersection with Route 11A (Yakima Barricade), the trucks would turn left on Route 11A,
across traffic, and proceed west to Route 4 North. At the intersection with Route 4 North,
the trucks would turn right and proceed south to local roads serving the 200-East and 200-
West areas and ERDF.

Safety problems associated with this route include merging heavily loaded, slow moving
trucks into highway traffic on State Highway 24, crossing lanes of oncoming traffic when
turning west on Route 11A, and crossing lanes of otcoming traffic when returning to
Route 11A and when entering the McGee Ranch. Flaggers, merge lanes, and traffic control
devices may improve safety along heavily travelled roads. A transportation study, underway
as of this writing, may determine alternate haul routes for transporting material from the
McGee Ranch.

E.2.2 Pit 30 Haul Roads

Pit 30 is located in close proximity to the 200 Areas and ERDF. Trucks would be able to
access all areas with minimal impact on traffic.

E.2.3 Gable Butte Haul Roads and Railroads

Trucks leaving the proposed Gable Butte quarry would proceed south on an existing road to
Route 11A. At 11A trucks would turn left, proceeding east to Route 4 North. At Route 4
North, the trucks would turn right and proceed south into the proposed service area.

2 Personal communication with David Dranceat, WHC, Environmental Technology and Assessment, Richiand,
Washington.
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0 1 Water Tiuck Operator . / - '7
* 1 Grade Checker
* 1 Foremanl
* 1 Supervisor
* 1 Oiler
* 1- Quality Control Technician.

for a total of 12 workers per crew. Placement of the asphalt is also assumed to require a crew

of 12 workers. Material transport labor estimates are based on the number of trucks per day
discussed below and a construction duration of 1,000 working days. The estimated labor

associated with each barrier, provided in Table 9-5, ranges from 21,000 worker-days for the

low-infiltration barrier to 84,000 worker-days for the Hanford Barrier. Assuming that the

construction period is 4 years (1,000 working days), multiple crews will be needed and
construction of the barriers will result in between 21 and 84 jobs over a 4-year period.

Material Usage. Thicknesses for each component in the barriers are discussed in
Section 8.5. The assumptions for the area estimates are provided above in the cost discussion.
Estimated quantities of materials used for each barrier, summarized in Table 9-6, are based on
the following assumptions:

* The silt quantities include silt layers and 85% of the silt and gravel
admix

S 'The gravel quantities include gravel filter material, drainage gravel,
drainage rock, the asphalt base course, and 15% of the silt and'gravel
admix.

The silt will likely be obtained from the McGee Ranch site. The Hanford Barrier
requires twice as much silt as the modified Hanford barrier and four times as much silt as the
low-infiltration soil barrier. Furthermore,' only the Hanford Barrier uses crushed basalt, which
will likely be obtained from a quarry to be developed somewhere on the Hanford Site.

The sand, gravel, and general fill will likely be obtained from native soil excavated for
the ERDF trench. Therefore, they will have no impact on cultural and ecological resources at
borrow sources. If materials excavated for the ERDF are not suitable, these granular materials
will likely be obtained from gravel pits located between the 200 East and 200 West Areas. The
vegetation seed, geotextiles, and asphalt materials will likely be obtained from off-Hanford Site
suppliers.

Impacted Areas at the Borrow Sources. Assuming the silt and basalt usage estimates
provided in Table 9-6, areas impacted at McGee Ranch and at the basalt borrow source can be
estimated.--The estimated areas provided below assume that the excavation depths will average
5 m (16 ft) at McGee*Ranch and 10 m (33 ft) at the basalt borrow source.

9-17
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Impacted Areas at the 'Borrow Sources

Low-Infiltration Soil Modified Hanford Hanford Barrier
Barrier (km9) Barrier (km2) (k2)

McGee Ranch 0.14 0.26' 0..54

Basalt Borrow Source 0 0 0.22

Note: 1 km2 = 250 acres = 0.4 mi?

Traffic Loads. Materials included in the barriers that must be imported from off the
ERDF site are vegetation (seed), silt, geotextile filter, crushed basalt, asphalt coating, and
asphalt. Volumes of seed and asphalt coating are much less that the other materials and will not
be evaluated in terms of traffic load. The assumed daily quantity of material transported per
truck is provided for each material. The daily traffic loads are calculated assuming that the
barriers are built over a period of 1,000 working days (approximately 4 years). The results are
summarized below:

Traffic Associated with Barrier Construction
(Trucks per day)

Daily Quantity Per Low-Infiltration Modified Hanford
Truck Soil Barrier Hanford Barrier Barrier

Silt 150m 5 9 18

Geotextile Filter 20,000 n2  0 0 <1

Crushed Basalt 150 & 0 0 15

Asphalt 100 m 0 2 2

Total 5 11 35

Fate and Transport Parameters. The only barrier-specific parameter used in the
simulations presented in Appendix A is the infiltration rate. Based on the HELP modeling
results presented in Appendix B, the infiltration rates through the three barriers are similar for
current climatic conditions and are very close to zero. Results are also presented in Appendix B
for a hypothetical wetter climate that uses Spokane climatic data. Infiltration increases for all
three barriers under these wetter conditions. Under wet conditions,-the infiltration rate for the
low permeability soil barrier is approximately 15 times greater than for the modified Hanford
and Hanford Barriers (which are virtually identical). The infiltration rates assumed for the
simulations in Appendix A are summarized below:.

Barrier Infiltration Rates (cm/yr)

Low-Infiltration Soil Modified Hanford Hanford Barrier
Barrier Barrier

Current Climate 0.01 0.01 0.01

Wet Climate 5 0.4 0.4

Notes: 1 cm =.0.39 in.

9-18
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Implementability. Implementability scores are summarized in Table 9-12. This
alternative has a total of 19 layers in the barrier and liner, giving it a low technical
implementability score.

Cost. As summarized on Table 9-13, the total net present value for this alternative is
$920 million. This is the most expensive alternative.

9.6 COMPARATIVE ANALYSIS

A summary of the alternative rankings for each of the criteria is provided in Table 9-14.
The following conclusions may be drawn from the summary ranking and other information
provided in the detailed evaluations:

Groundwater protection is primarily a function of the surface barrier. All three
barriers provide equivalent groundwater protection under current climate
conditions. Under hypothetical wetter climate conditions, however, alternatives
with the Hanford Barrier and modified Hanford barrier provide better

groundwater protection than alternatives with the low-infiltration soil barrier.

* The Hanford Barrier is more reliable than the modified Hanford barrier, which
is itself more reliable than the low-infiltration soil barrier.

* Given the fate and transport assumptions used in this analysis, alternatives with
no liner provide similar groundwater protection as alternatives with a liner.
Furthermore, the single liner is virtually equivalent in effectiveness to the double
liner.

* The most important advantage of alternatives with a liner is that they provide a
means to determine the validity of assumptions regarding leachate generation
and leachate quality. If these assumptions prove to be non-conservative, it
would be possible to initiate corrective action.

* Alternatives with the Hanford Barrier provide the best long-term effectiveness
but at the expense of greater impacts on the environment and higher costs.

* Worker risk is dominated by operations, which is the same for all the
alternatives. Consequently, the expected number of worker fatalities ranges
from 0.52 to 0.60 over the life of the facility, and is not a useful differentiator
bitween thi alternatives.
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Figure 9-1. Location of Proposed Rail Lines and Roads.
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Table 9-1. Summary of Remedial Action

9, Rev. I

Components for ERDF Alternatives. ,Vpo 7 -

9T-1

Alternative No Single Double Low Modified Hanford

Number Liner Liner Liner Infiltration Hanford Barrier
Soil Cover Barrier

2 X X

3 X X
4 X __ _ _ _ _ _ _ X

5 x x

6 X X

7 X X

S x x

9 X X
10 X x

Note: "X" indicates the technology is included in the alternative.
Blank spaces indicate the technology is not part of the alternative.

ALTERNATIVE NAMES

1. No Action Alternative
2. No Liner with a Low Infiltration Soil Cover
3. No Liner with a RCRA Compliant Barrier
4. No Liner with a Hanford Barrier
5. Single Composite Liner with Low Infiltration Soil Cover
6. Single Composite Liner with a RCRA Compliant Barrier
7. Single Composite Liner with a Hanford Barrier
8. Double Composite Liner with a Low Infiltration Soil Cover
9. Double Composite Liner with a RCRA Compliant Barrier
10. Double Composite Liner with a Hanford Barrier
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Raw Liner Construction Costs. 42 7-i-if

Single Liner Double Liner

Bottom Liner (864,000 m) ________

Unit Cost (per m2) $31.56 $70.54

Total Cost for Bottom $27 million S61 million

Sideslope Liner (417,000 m2)

Unit Cost (per m2) $28.72 S63.79

Total Cost for Sideslope S12 million $27 million

Total Liner Cost $39 million j $88 million

Note: Unit costs for liners are based on information provided in Section 8.6.

7-..
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Table 9-3. Labor Requirements for Construction of the Liners. 7-3s ~6

9T-3

Crew Material Single Liner Double Liner
Layer Size Placement Material Labor Material Labor

Rate Qatt
(per day) Quantity (days) Quantity (days)

Operations Layer (in?) 11 2,000 1.20E+06 6,600 1.20E+06 6,600

Geotextile Separator (in) 24 7.500 8.60E+05 2,752 8.60E+05 2.752

Drainage Gravel (n') 9 750 2.60E+05 3,120 5.20E+05 6,240

Drainage Geocomposite 24 5,000 4.20E+05 2,016 8.30E+05 3,984

Geotextile Cushion (in) 24 7,500 8.60E+05 2,752 2.60E+06 8,320

HDPE (in) 24 2,500 1.30E+06 12,480 2.60E+06 24,960

Bentonite Admix (n') 18 1,500 3.90E+05 4,680 1.20E+06 14,400

Subgrade (n2) 4 5,000 1.30E+06 1,040 1.30E+06 1,040

Material Transport 5,000 11,000

Total 40,440 79,296
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Table 9-4. Total Material Requirements for the Trench Liners.
/9472" 7 ~ 3evt4

Single ~Liner Double Liner

Thickness Quantity Thickness Quantity

(M) (million) (m) (million)

General Fill 0.9 1.2 m3 0.9 1.2 n'

(Bottom and Sideslope)

Geotextile Separator (area) 0.86 in2  (area) 0.86 m2
(Bottom only)

Gravel 0.3 0.26 m' 0.3x2 0.52 m3
(Bottom only)

Geotextile Cushion (area) 0.86 m2  (area)x3 2.6 m2

(Bottom only)

Drainage Geocomposite (area) 0.42 M2  (area)x2 0.83 m2

(Sideslope only)

HDPE Geomembrane (area) 1.3 m2  (area)x2 2.6 m2

(Bottom and Sideslope)

Sand 0.24 0.31 m' 0.72 0.92 m
(Bottom and Sideslope)

Bentonite 0.06 0.08 M3 0.18 0.23 tn'
(Bottom and Sideslope)-

Notes:
(area) - Two-dimensional material that is considered to have a thickness of zero.
Assumes areas of 864,000 m2 for the bottom liner and 417,000 zn for the sideslope liner.
I m = 3.28 ft

C",
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Table 9-5. Labor Requirements for Construction of the Barriers. j

Material Sow-Infiltration Soil Modified Hanford Hanford Barrier

Layer Placement Barrier Barrier

Raw'*
(per day) Material Labor Material Labor Material Labor

Quamity (days) Quantity (days) Quataity (days)

Silt Admix (m3) 3,000 8.16E+05 3264 6.OE+05 27.120 1.47E+06 5.880

Silt (M3)  1,500 6.80E+05 5,440 1.47E+06 11.760

General Fli (m3) . 5,000 5.44E+06 13,056 4.08E+06 9,792

GeoSiter (M2) 7,500 1.46E+06 2.236

Sand Filter (m3) 1,500 2.04E+05 1,632 2.20E+05 1.760

Gravel Filter (m3) 100 2.04E+05 1.632 4.41E+05 3,521

Crushed kialt (m3)  1,500 2.21E+06 17,640

Drainag Gravel ( 3) 1,500 2.04E+05 1,632 4.41E+05 3.523

Asphalt (=P) 2,000 2.04E+05 1,224 2.20E+05 1,320

BasC Cour (3) 1,00 1.36E+05 1,088 1.47E+05 1,176

Material Transport 5,000 11,000 35,000

Total 21.320 36,160 83.928

a umns a crew size of 12 workers.
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Table 9-6. Material Requirements for the Barriers.

C
9T-6

£%or6 - A / '

Low Infiltration Soil Modified Hanford Hanford Barrier
Barrier Barrier

Thickness Quantity Thickness Quantity Thickness Quantity
(in) (million) (in) (million) (m) (million)

Vegetation (area) 1.36 mn' (area) 1.36 m' (area) 1.47 m'

Silt 0.5 0.68 mn| 0.93 1.3 in3  1.85 2.7 mn

Sand 0 0 0.15 0.20 r 0.15 0.22 M3

Gravel . 0.1 0.14 m 0.47 0.64 m' 0.85 1.2 m3

General Fill 4.0 5.4 .3.0 4.1 r 0 0
Geotextile Filter 0 0 0 0 (area) 1.47 m'
Crushed Basalt 0 0 0 0 1.5 2.2 '

Asphalt Coating 0 0 (area) 1.36 mn (area) 1.47 mn

Asphalt Concrete 0 0 0.15 0.20 rn' 0.15 0.22 M3

Asphalt Base Course 0 0 0.10 0.10 mi 0.10 0.10 rn
Notes:
(area) - Two-dimensional material that is considered to have a thickness of zero.
Assumes areas of 1.36 million m' for the low permeability soil barrier and modified Hanford
barrier and 1.47 million m? for the Hanford Barrier.
1 m = 3.28 ft
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Table 6-4. Operating Resource Requirements (Units As Indicated).

Operatin. Reso=rcex N e prtion s

Materials (Continued)
Antifoam solution 0

-Ammonia (Mg) 6.98E3

Oxygen (Mg) 1.85E5

Bulk sulfur cement
Sulfur (Mg) 0
Dicyclopentadiene (Mg) 0
Oligomer (Mg) 0

Ion exchange media (m3) 0

Concrete (Mg) 2.04E6'

Steel (Mg) -1.46E5'*

Notes:

GWh = gigawatt hours
t = square meters
m3 = cubic meters
Mg = megagrams
yr = year

'Area committed is the radioactively contaminated vitrification facility (i.e., approximately
loom x loom).

'Raw water is used is for cooling tower makeup. The makeup for loss through evaporation, bleedoff, and
drift is based on a cooling tower duty of 605 gigawatt hours per year (GWh/yr).

'Sanitary water use includes potable water, process water, denineralized water, utility station water and
water for HVAC air humidification. For users and quantities, potable water use assumes 20 gallons per
day per person with an additional 10 percent contingency. The total onsite population is 708 for no
separation case. Process water use is based upon cold chemicals makeup and decontamination and
equipment flushing requirements. Demineralized water use is based upon makeup requirements for the
electric steam generators, melter cooling water system, process cooling water system, Raid process chilled
water system. Sanitary water use for utility stations assumes continuous flow at 0.00379 cubic meters per
minute (1 gallon per minute) for each Tank Waste Remediation System treatment facility.

*The electrical load includes the following:

' Process 180 GWh/yr Process electric heaters, electric steam generators, compressors, blowers,
agitators and pumps.

6-7
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Table 6-4. Operating Resource Requirements (Units As Indicated).

Notes (Continued):

HVAC 113 GWh/yr

Mechanical 7 GWh/yr

Electrical 35 GWb/yr

Heating, ventilation, and air conditioning for the process and ancillary
buildings.

Operation of cranes, master-slave manipulators and other miscellaneous
mechanical equipment Average requirement is assumed to be 27 percent of
the maximum requirement.

Lighting, uninterrupted power supply and miscellaneous electrical equipment
requirement.

'Generally, material requirements are based onthe Westinghouse Hanford Company material balances and
the facility design capacities. The exceptions the decontamination chemicals (nitric acid, sodium
hydroxide, potassium permanganate, oxalic acid, and trisodium phosphate) requirements.

'The nitric acid requirement for decontamination for each facility is based upon the estimated needs for a
high-level waste facility (Hanford Waste Vitrification Plant (HWVP). For the No Separations
Alternative, 45 n9/yr of 50 percent nitric acid is assumed for decontamination during normal hot
operations.

'The sodium hydroxide requirement for decontamination for each facility is based upon the estimated
needs for a high-level waste facility (HWVP). For the No Separations Alternative, 19 m3/yr of 50
percent sodium hydroxide is assumed for decontamination during normal hot operations.

'Potassium permanganate, oxalic acid, and trisodium phosphate are used in the decontamination facilities
for decontamination only during normal hot operations. The requirement for each Tank Waste
Remediation System treatment facilities is based upon the estimated needs for a high-level waste facility
(HWVP).

'22.481 concrete high-level waste shielding casks x 90.7 Mg each equals 2,039,000 Mg.

'22,481 high-level waste multi-purpose container stainless steel unshielded canister x 6,500 kg each
equals 146,126 Mg of steel.

For additional backup information, see Appendix B.

6-8
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Table 6-15. Decommissioning of Non7Centaminated Treatment/Storage Facilities'
(Metrid Kilotons).

%A:eM No Seaatm

Steel
Quantity . 52.2'
Disposition Inplace entombment

Concrete
Quantity 150/2,000'
Disposition Inplace entombment/regulated landfill

Soil
Quantity 0
Disposition

Debris
Quantity 27.41
Disposition Regulated landfill

Notes:

'Decommissioning of radioactivity contaminated facilities in the 200E Area is by entombment. Reference
5.0 Wagoner "Hanford Mission Plan" DOE/RL-93-102, September 23, 1994.

'Assumptions for data:

The plant has operated without. accident.

Spills have been properly cleaned up and decontaminated.

The cell liner has not been breached during plant operation.

In the Vitrification Building(s). related dedicated facilities and the receipt/sample facilities, the
following is contaminated: 5 percent of the concrete, 5 percent of the carbon steel. 85 percent of
the stainless steel and 100 percent of hastelloy/incon is contaminated.

In the centralized facilities, there is no concrete and no steel contamination.

There is no soil contamination.

Debris = 5 percent of contiminated/non-contaminated concrete plus steel quantities.

One n9 of concrete = 732 kilograms or .75 kilotons.

All installed quantities of concrete and steel are taken from the construction quantity backup table.

'includes non-contaminated structural steel, equipment and pipe.

'Includes non-contaminated bldg/structural concrete (496.1 kilotons) plus 22,481 high-level waste concrete
interim storage shielding casks (2039.0 kilotons).

'Miscellaneous debris is calculated as an allowance of 5 percent of steel and concrete (excluding steel and
concrete interim shielding casks).
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Table 6-16. Decommissioning of Contaminated Treatment/Storage Facilities
(metric kilotons)'.

Steel
Quantity 9.1
Disposition low-level waste burial grounds

Concrete
Quantity . 22.5
Disposition low-level waste burial grounds

Soil
Quantity 0
Disposition

Debris
Quantity 1.6
Disposition low-level waste burial grounds

Notes:

'Decommissioning of radioactivity contaminated facilities in the 200E Area is by entombment.
Reference 5.0 Wagoner 'Hanford Mission Plan* DOE/RL-93-102, September 23, 1994.

-Assumptions for data:

The plant has operated without accident.

Spills have been properly cleaned up and decontaminated.

The cell liner has not been breached during plant operation.

In the Vitrification Building(s), related dedicated facilities and the receipt/sample facilities, the
. following is contaminated: 5 percent of the concrete. 5 percent of the carbon steel, 85 percent of

the stainless steel and 100 percent -of hastelloy/incon is contaminated.

In the centralized facilities, there is no concrete and no.steel contamination.

There is no soil contamination.

Debris = 5 percent of contaminated/non-contaminated concrete plus steel quantities.

One mi of concrete = 732 kilograms or .75 kilotons.

6-24



r*- )k I'

U'SE

n I

Ran

rw h-mfl louses a

rw Tanks

us
00

LAW Vaults.

WI

s rb thef1! l

LON

A tfl/ Figure B.3.9.3 Phased Implementation (Total Alternative) Facility Layout

waste SIag 0 I
and c1nlint 3USulnwM

Aet

tower

AW .. cl I21 0 [etAe

,w. Is 9GN

t AW KI 4 200 "as AreaIf~fcallg EC D VN'
PN ecII I.EMEN

Li

5;4j45TAP

Ait'A

(111s

200 vas AILW 41

Tank r i-5p8

.AW Plaug

Access Roadrt,(
0 0N

36 540

WCCII hulk tiawioIg & Cold
Cuemical Make-ups

P i uldhigd
Pabrlcatlon

Fly *VIne Water
lIIIA 1ilghLzent Waste

LAW LOW-Adlvlty Waste
MUDl Maeial Utilities niluin

SOURCE: Adapted from WHC 1995J

.TnI r ~AA

I-AWt

oCR Operations Csurtl

OS?: Ojwrath111s sopjifl
Building

REf Regulated Entrance Buildtig.
Serv.iRtor.

Servlce/tutwae
Wvhat. Warehoause

§5;irtt-

0F -ri i 4 AW;.CifyAMt A -

01

I



WHC-SD-WM-EV-107 Rev 0 $Z a 4-'

The crushed aggregate would be obtained from Pit 30 and delivered to four stockpiles in tank

farm areas. Each stockpile would serve thd following tank farms:

200E 241-T, 241-TX, and 241-TY
241-S, 241-SX, 241-U, and 241-SY

200W 241-A, 241-AX, 241-AW, 241-AP, 241-AY, and 241-AZ
241-B, 241-BX, 241-BY, 241-C, and 241-AN

Each stockpile would be served by a loader equipped with tires for loading a conveyor
network. The network would serve one tank at a time. Because the time to fill a tank a tank
is no more than a few operating days, the conveyor runs would be assembled from mobile
sections to be repositioned by a crane, as required. -After Pit 30 is finished being used for
borrow material, it will be filled in until the land is returned to its original contours.

Gravel would be distributed in the tank with a slinger, a mechanism that is suspended in the
tank, typically from the center riser. The slinger would capture gravel on a fast-moving
horizontal belt, then throw it as it slowly rotated. The belt speed, belt angle, gravel feed
rate, and rotatial-speed would be the primary controlling parameters. A hopper, mounted
directly above the slinger, would be fed from the conveyor system and, in turn, would feed
the slinger through a quick-acting isolation valve. The valve would not be used to control
feed flow to the slinger but would be to isolate the slinger from the ambient environment if
tank differential pressure was threatened.-

Feed to thi hopper would work with the isolation valve. An enclosure, placed around the
slinger/hopper assembly, would serve as a confinement buffer not a confinement zone.

.Conditions could require more than one slinger in a tank.> Installed hardware,, which could
not be removed, might require more than one slinger. ..The availability of existing risers
versus the difficulty of installing new risers.also could drive the decision to use more than
one slinei. These somewhat smaller slingers could.operate like the larger, center-mounted
unit. For the purposes of this report, it is assumed that all tanks would use a larger, center-
mounted unit. Sacrificial material vibrators could be strategically placed within the tanks to
assure maximum fill in critical areas.

3.1.2.2 Special Gravel-Fill Requirements. The heating, ventilating and air conditioning
system-used must provide sufficient capacity and controls to assure that process operations
could not upset the .tank pressure differential. Gravel filling would generate a considerable
volume of airborne particulates that would have to be separated-and removed from the .
exhaust stream. A series of cyclone separators would be used to remove the particulate from
the exhaust before passing through a dual-stage testable HEPA-filter system. Used HEPA
filters may be disposed of inside the tanks in order to avoid separate waste disposal costs.
There may be other costs associated with such in situ disposal, but they have not been
calculated. " .

3-9
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The success of the filling operation would depend on demonstrating and verifying that
required fill distribution and uniformity was achieved. The fill monitoring system would be
able to visuali interior tank operations, and a vision system would be able provide imaging
through airborne dust. Fill surface elevation measurement and mapping in real time would
be available to document the progress of the operation and to verify results. Density and
compaction measurement also would be used to verify fill integrity.

3.1.2.3 Engineering Cost for Gravel-Fill Stabilization. The tank waste retrieval process
would leave 1 percent waste in the SSTs. The smaller tanks (16 each holding 208 in3

[55,000 gal] ) would be stabilized by grouting rather than gravel fill because they are too
small to contain the gravel dispersing mechanism. For this reason, the void volume of the
remaining SSTs and DSTs is about 751,000 m'. This volume of gravel would be removed

- from Pit 30. The gravel would be transported by end-dump trucks capable of hauling 6 m3
(10 yd3) of gravel per trip. Therefore 125,000 trips would be necessary for filling the SSTs
and DSTs.

3.2 ANCILLARY EQUIPMENT STABILIZATION

S3.2.1 Disposition of Ancillary Equipment

For all alternatives considered in the TWRS EIS except the no disposal action alternative,
closure would apply to SSTs, DSTs and the ancillary equipment associated with both groups
of tanks. Ancillary equipment would include the following: diversion boxes, catch tanks,
valve and'pump pits, process pits, diverter stations, receiver vaults, condensate tanks, risers,
transfer piping and piping encasements associated with single-shell tank operations. Pipelines
would include the following: lines between tanks and to process facilities, air and steam
supply lines, raw water lines,.and drains. See Figures 3-3 through 3-7 for representative
sketches of miscellaneous underground storage tanks.

During closure of tank farms, ancillary equipment items would be stabilized in place (i.e.,
disposed of). In situ stabilization would consist of filling all voids with an appropriate grout
material (a chemical grout or cement grout product). The physical immobilization of
contaminants provided by the grout could be augmented by the use of sequestering agents,
such as zeolites, that would be capable of chemical bonding with contaminants. If ancillary
equipment was plugged at one or more points, several access ports would have to be installed
to ensure complete grout filling.

For purposes of assessing the environmental consequences associated with dispositioning of
ancillary equipment as part of closure, it is assumed that the entire void volume within the
ancillary equipment would be filled with grout (analogous to the grout fill alternative for
tanks) and that no ancillary equipment would be excavated, packaged, or disposed of as
LLW ot mixed waste.

3-10
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Figure 3-3. 301 Series Catch Tanks and
Settling Tanks 241-B-361, 241-T-361 and 241-U-361.

-seI Blind Flanges
12-4n. Risers

4-4n. Risers
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4l i rd

42-Kin - - lI J i i fit (361 Tanks)
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-- g 19ft
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Figure 3-4. 302 Series Catch Tank.
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12.4n. risers for dip tube liquid level
measurement.
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Figure 3-6. 244-TXR Vault and Tanks.

Grade

I it

TK-TXR-003 TK-TXR-002 -
12 ft x 14 it dim . 12 it x 14 ft di-

TK-TXR-001
20 txj20tda

Sump.:.

-74 ft
Sumpl'

Scale: None

Scale: None

Capacity:
gallons

TK-TXR-001

TK-TXR-011 15.000 gallons
TK-TXR-002 15.000 gallons
Sumps 45 gallons each

Source: Neilsen (1992) ([#32241)
39203001.7
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3.2.2 Description of Ancillary Equipment

Ancillary equipment components are defined in the Tri-Party Agreement as Resource
Conservation and Recovery Act (RCRA) of 1976 (RCRA 1976) past practice units.
Appendix A, Table A3 provides a list of the ancillary equipment associated with- SSTs (see
Appendix C, the Tri-Party Agreement). In 1993, the Tri-Party Agreement signatories agreed
that past practice units within tank farms boundaries (fenceline boundaries) would be closed
in accordance with the Washington Adninisnrative Code (WAC 173-303-610). This decision
was based on the intent to establish a consistent closure approach for SSTs and associated
RCRA past practice units (i.e., contiguous ancillary equipment and spill sites) to eliminate
redundancies in effort, time, and expense.

RCRA past practice units associated with SSTs include piping and control elements for
routing waste to a specific tank or from one tank to another. Although the specific
arrangement and connections would vary in detail between the various tank farms, all tank
farms would be laid out in the same basic arrangement, where one main diversion box would
serve several secondary diversion boxes or valve pits which, in turn,: would serve three to
nine tanks.

Piping consists primarily of welded-joint schedule 40 or 80 carbon steel (a limited amount of
schedule 10 was used in the earlier installations). It varied in diameter from 8 to 15 cm (3
to 6 in.). Piping is buried or is within reinforced concrete encasements underground.
A limited amount of double-wall pipe (a pipe within a pipe) also was installed. All pipes
received one coat of red lead paint during installation. Underground pipe also received two
coats of bitumastic paint and was double-wrapped with tar paper. Many pipe runs are
equipped with pressure test connections. As many as 10 percent of the pipe runs,
particularly the older schedule 10 pipes, are known or suspected to have leaks. Cathodic
protection has been incorporated in some piping systems during the past 10 years; the
adequacy of existing cathodic protection has not been verified. Some pipelines have been
abandoned in place because of plugging.

The pipe encasement system consists of a monolithic reinforced concrete trough and
removable reinforced concrete cover. Encasement wall thicknesses are typically 20 to 25 cm
(8 to 10 in.), and cavities are minimally-sized to accommodate the installation of piping with
the cover removed. Depth of soil cover over the encasements averages 1.8 to 2.4 m (6 to
8 ft). The encasement runs are sloped at about 1 percent to provide catchment of waste leaks
or seepage of surface water runoff, and low points drain to a catch tank or pump or sluice
pits. With a slope of only 1 percent, it is likely that shallow ponds occur in some sections of
encasement. Swab risers at the low points of the encasement are provided to facilitate
contamination monitoring.

Diversion boxes are mainly two-or three-chambered underground vaults. Inlet and outlet
chambers provide isolated routing space for the intricate maze of inlet and outlet pipes.
Waste flow diversion takes place in the central chamber by jumpers and associated valving.
Jumpers, flexible or rigid pipes from 0.02-0.1 m (1 -4 in.) in diameter, are connected to the

3-16
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inlet and outlet pipes at the central chamber bulkheads by dry disconnect couplings. Jumper
connections are routinely reconfigured to meet specific waste routing requirements. The
central chamber perimeter is equipped with interior spray nozzles to provide a remotely
activated surface decontamination wash mechanism. Diversion boxes are reinforced concrete
with 0.6 m (2 ft) thick walls and 0.6 (2 ft) thick removable covers at grade level. A gantry
crane is deployed over the central chamber to facilitate cover removal and equipment
handling. The interiors of the diversion boxes were treated with Americoat, a chemical
resistant paint, during construction. In some tank farms, valve boxes were installed instead
of diversion boxes, but essential design features and functions are the same.

Liquid waste from underground piping is routed to an individual tank through one or more
reinforced concrete pits above the tank, except for some very old tanks with side entry
connections. Within these pump and sluice pits, dry disconnect jumpers are used for piping
connections to pumps, valves, .standpipes, etc. Interior spray nozzles provide
decontamination washing of the pits. Drainage is directly into the waste tanks.

Several buried catch tanks provide collection points for liquids draining from diversion boxes
and some encasements. The tanks, which are cylindrical in shape and constructed of steel,
are accessible for sampling and pumping by standpipes. -

Risers are vertical pipes connecting to tank domes. They vary in diameter from 2.5 cm to
107 cm (1-42 in.). Individual single-shell tanks may have as few as 6, or as many as 38
risers. Risers provide access for certain types of tank equipment including instrumentation
and pumps. Some of the risers may be modified or removed by waste retrieval operations.

In two tank farms, French drains and septic tanks have been installed to collect and disperse
surface water runoff from impervious paving and pads.

3.2.3 Development of Engineering Support Data

Void volumes within the past practice units are the combined volumes of tank farm piping,
risers, and pits and encaserents. The estimates of ancillary void volumes fdr the 12 SST
tank farms are based on detailed analyses of three tank complexes: 241-A, 241-T, and *
241-TY. Volume estimates for other farms are based on similarity to 241-A or 241-T. Void
volume data for ancillary equipment are summarized in Appendix A, Figures A9-A13
(Boomer et al. 1993).

Void volumes for ancillary equipment associated with DSTs have been estimated based on
similarity to the 241-A tank complexarm. Voids were estimated based on a factor of 28/6
times the 241-A tank complex volume. There are 28 DSTs, six of which are located in the
241-A tank complex. The result of this estimation is a void piping volume of approximately
1,120 m' (296,000 gal) and a void structure volume of approximately 6,770 m3 (1.8 million
gal) (Boomer et al. 1993).

3-17
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3.3 HANFORD BARRIER

3.3.1 Barrier Design Basis

The need for a long-term, robust surface barrier design was identified first in the Hanford
Waste Management Plan (DOE-RL 1987) and in the Einal Environmental Impact Statement
for the Disposal of Hanford Defense High-Level, 2ransranic, and Tank Wastes (DOE 1987).
The Hanford Site Permanent Isolation Barrier Development Program was organized soon
after these documents were published.

The Hanford Barrier is the product of extensive research and engineering by the Hanford
Barrier Development Team. Since 1987, numerous design concepts have been explored and
evaluated in developing the current design.

In summary, performance objectives of the barrier system include the following:

* Function in a semi-arid to sub-humid climate

* Limit the amount of water migration through the waste to near zero amounts

* Be maintenance free

* Minimize the likelihood of intrusion by plants, animals, or people

* Limit the amount of noxious gases released to the air to less than those requiring
a state emissions permit

* Minimize erosion

* Meet or exceed RCRA cover performance requirements

* Isolate wastes for a minimum of one thousand years

* Be acceptable to regulators and the public.

These performance objectives have been documented in Performance Isolation Surface
Barrier: Functional Performance (Wing 1993).

3.3.2 The Hanford Barrier

The Hanford Barrier was originally envisioned to provide long-term isolation for radiological
waste sites such as tank waste residuals containing HLW, grout vaults containing high-
activity LLW, and sites with transuranic contamination. As a result. of evaluating barrier

3-18
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Figure Al. Typical Tank Configuration (3 sheets).
(Backup to Tables 5-2A and*5-2B).
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Figure Al. Typical Tank Configuration (3 sheets).
(Baekup to Tables-5-2A and 5-2B).
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Figure Al. Typical Tank Configuration (3 sheets).
(Bickup to Tables 5-2A and 5-2B).
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Figure A2. Extensive Separations Pretreatent Low-Level Waste Grout Vault
Configuration (Backup to Tables 5-1,35-2D, 5-3B and 5-4 through 5-13).
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Construction Personnel
RAD (man hours) 2,550 3,762 14,814 10,488 132,323 TBD 5,121 104,356

Non RAD (man hours) 23,849 14,217 . 0 0 0 TBD 147 0

Air Emissions N/A N/A N/A N/A N/A N/A N/A N/A

Construction Resources
Land (ha) 0.43 0.25 0.66 0.00 0.58 TBD 0.02 0.00

Temporary Committments (ha) 0.85 0.49 0.10 0.10 1.15 TBD 0.04 0.10
Water (L) 102,195 81,037 586,389 0 137,857 TBD 5,004 0

Energy TBD TBD TBD TBD TBD TBD TBD TED
Materials:

Concrete (cubic meters) 1,550 763 210 -. 0 1,065 TBD 121 0
Steel:

Misc. Carbon Steel (kg) 86,174 81,199 0 0 0 TBD 0 0
Misc. Stainless Steel (kg) 76,167 26,665 . 0 1,739 133,809 TBD 0 16,157

Carbon Steel pipe (m) 2,953 2,261 2,184 0 3,780 TBD 141 0
Stainless Steel pipe(m) 3,157 2,251 2,184 0 3,780 TBD 137 0

Electrical Conduit (m) 1,082 459 866 0 3,780 TBD 0 0

JO4&7 Excavation (cubic meters) 3,030 1,184 2,293 0 1,538 TBD 146 0
). -Z2 Backfill (cubic meters) 3,384 778 2,293 0 7,935 TBD 146 0

Transportation of Construction
Material

Truck Hauling (cubic meters) 142 73 459 TED . TD TBD 88 TED

Capital Costs
Labor

Materials & supplies
Equipment

Local Purchases
Enginering/nspection

Subcontracts
Total Costs

$975,000
32,600,000
$600,000

TBD
$2,400,000
$1,900,000
$8,475,000

$615,000
$1,800,000
$500,000

TBD
$1,220,000
$1,200,000
$5,335,000

$999,945
$699,961
$27,998

TBD
$339,978

/$2,067~82

$707,910
$495,558
$19,822

TBD
$283,176

INCL
' $1,506,496

$12,700,000
$2,750,000

so
TBD

$4,860,000
$16,300,000
$36,610,000

TBD
TBD
TBD
TBD
TBD
TBD
TBD

$165,000
$90,000

so
TBD

$190,000
S155,000

-$600,000

S7,044,030
$4,930,821
$197,232

TBD
$2,817,612

INCL
S14,989,695
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i 1t,-~ z

SST +DST total Combo Low
Radionuclide % Recovered for Ex Situ Processing
Ac-225 4.4E-06 33%
Ac-227 0.010816 57%
Ac-228 0 0%
Am-241 76187.93 73%
Am-242 35.1641 56%
Am-242m 35.33228 56%
Am-243 19.59712 61%
At-217 4.4E-06 33%
Ba-135m 0 0%
Ba-137m 40362246 75%
BI-210 1.55E-08 33%
Bi-211 0.010816 57%
BI-212 0 0%
BI-213 4.4E-06 33%
Bi-214 6.12E-08 30%
C-14 4253.385 80%
Cm-242 29.16645 56%
Cm-244 92.49279 69%
Cm-245 0.00694, 68%
Cs-135 72.73039 51%
Cs-137 31887379 83%
Eu-154 75040.88 99%
Fr-221 4.4E-06 33%
Fr-223 0.000149 57%
1-129 30.87092 - 81%
Nb-93m 541.2141 17%
Ni-59 0 0%
Ni-63 74990.81 28%
Np-237 83.29269 79%
Np-238 0.168182 56%
Np-239 19.59712 61%
Pa-231 0.019377 56%
Pa-233 38.24489 64%
Pa-234 0.384643 51%
Pa-234m 240.4019 51%
Pb-209 4.4E-06 33%
Pb-210 1.55E-08 33%
Pb-211 0.010816 57%
Pb-212 0 0%
Pb-214 6.12E-08 30%
Pd-107 49.22507 65%
Po-210 1.55E-08 33%
Po-211 2.95E-05 57%
Po-212 0 0%
Po-213 4.31 E-06 33%
Po-214 6.12E-08 30%
Po-215 0.010816 57%

-s-c7-j +tzs

Page 1

combo low

Corb



combo low

Po-216 0 0%
Po-218 6.12E-08 30%
Pu-236 0 0%
Pu-238 323.3833 13%
Pu-239 7647.107 29%
Pu-240 1904.529 28%
Pu-241 18933.88 21%
Pu-242 0.000174 56%
Ra-223 0.010816 57%
Ra-224 0 0%
Ra-225 4.4E-06 33%
Ra-226 6.12E-08 30%
Ra-228 0 0%
Rh-I 06 0.05246 9%
Rn-219 0.010816 57%
Rn-220 0 0%
Rn-222 6.12E-08 30%
Ru-106 0.05246 9%
Sb-126 19.23266 22%
Sb-1 26m 137.3762 22%
Se-79 512.1212 64%
Sm-151 138914 21%
Sn-1 26 137.3762 22%
Sr-90 21015666 36%
Tc-99 27392.43 85%
Th-227 0.010666 57%
Th-228 0 0%
Th-229 4.4E-06 33%
Th-230 8.26E-06 27%
Th-231 10.07772 50%
Th-232 0 0%
Th-233 0 0%
Th-234 240.4019 51%
TI-207 0.010786 57%
TI-208 0 0%
TI-209 9.51E-08 33%
U-232 0 0%
U-233 0.004521 48%
U-234 0.0486 25%
U-235 10.07772 50%
U-236 0.000315 14%
U-237 0.144499 14%
U-238 240.4019 51%
Y-90 21401117 35%
Zr-93 419.4471 11%

4~~~-t A-~y
#a 6) q-3&V

Page 2



42-6-~e4A-- t?- r--
sel ret percentage

Percentage of the DST inventory recovered from 10 DSTs-
for the Selective Retrieval alterative (based on 99% retrieval)
Radionuclides
(Ci)
Na, kgs 77.68
14C 98.79
9OSr 87.14
90Y 87.14
99Tc 91.44
137Cs 89.36
137Ba 89.36
154Eu 97.60
235U N/A
238U N/A
237Np 97.87
238Pu 11.92
239Pu 28.27
240Pu 26.13,
241Pu 23.98
241Am 70.66
Curies 88.691

cowb
Pe rzc-E.sr,

RCo Vcxr

Page 1
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Sel retrieval inventory d- 2 ,4- -z '7

Percentage of the SST inventory recovered from 60 tanks
for the Selective Retrieval alternative (based on 99% retrieval)

Gmol
Ac225 74.28
Ac227 89.37
Am241 89.22
Am242 91.09
Am242m 91.09
Am243 92.60
At217 74.27
Ba135m N/A
Ba137m 88.32
B210 82.97
B1211 89.36
Bi213 74.28
Bi214 83.72
c14 92.89
Cm242 91.09
Cm244 93.89
Cm245 93.89
Cs135 84.79
Cs137 88.32
Fr221 74.29
Fr223 89.38
1129 91.65
Nb93m 77.38
NI59 N/A
Ni63 78.79
Np237 89.57
Np239 92.59
Pa231 90.46
Pa233 89.58
Pa234m 91.42
Pb209 74.27
Pb210 82.96
Pb211 89.36
Pb214 83.72
Pd107 91.97
Po210 82.91
Po213 74.26
Po214 83.71
Po215 89.37
Po218 83.71
Pu238 74.21
Pu239 78.55
Pu240 79.83
Pu241 81.48
Ra223 89.37
Ra225 74.28

cornV6()

Page 1

Ee.c w- P



Sel retrieval inventory

Ra226 83.72
Ru06 36.50
Sb126 72.34
Sb126m 72.33
Se79 91.67
Sm151 71.82
Sn126 72.31
SrSO 65.38
Tc99 91.62
Th227 89.37
Th229 74.31
Th230 81.60
Th231 91.08
Th233 N/A
Th234 91.42
T1207 89.37
U233 78.32
U234 80.43
U235 91.07
U238 91.42
Y90 65.38
Zr93 66.40

JYt~~/ A- Z52

/3S'd 7-~d

Page 2



Table G.3.1.7 Enission Rates for the Ex Situ Intermediate Separations Alternative - Construction Phase A

Pollutant Source* Emission Rate (z/sec) I-

Criteria Pollutants .

Sulfur Oxides TF5W 1.77E-03
TF6W 1.77E-03
TAIW 7.18E-03
TA2W 3.7712,02
TA3W 7.181-03
TAlE 7.18E-03
TA2E 7.18E-03
PROC 2.13E-01

Carbon Monoxide TF5W 3.72E-02
TF6W 3.72E-02
TAIW 9.691-02
TA2W 0.510
TA3W 9.691-02
TAlE 9.69E-02
TA2E 9.69E-02
PROC 1.60E+02

Nitrogen Dioxide TF5W 1.46E-01
TF6W 1.46E-01
TAIW 3.15E-01
TA2W 1.66
TA3W 3.5E-01
TAlE 3.15E-01
TA2E 3.151-01
PROC 1.6E+01

PM-10 TF5W 1.03E-02
1T6W 1.03E-02
TAIW 7.40E-02
TA2W 3.88E,01
TA3W 7.40E-02
TAlE 7.40E-02
TA2E 7.40E-02
PROC 6.67E+00
BTCH 3.17E+00

Hazardous Air Pollutants

Formaldehyde TF5W 3.61E-05
TF6W 3.61E-05
TAIW 9.33E-05
TA2W 4.89E-04
TA3W 9.33E-05
TAlE 9.33E-05
TA2E 9.33E-05
PROC 3.89E-03

Notes:
g/sec - Grams per second
Routine emissions from tank farms and evaporator would occur as shown in Table G.3.1.2

TWRS EIS G-42 Volume Five
I
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Appendix G

Table G.3.1.8 E-ission Rates for the Ex Situ Intermediate Separations Alternative - Operation Phase

/

Volume Five

Pollutant Source Emission Rates (g/sec)

Criteria Pollutants

Sulfur Oxides TF5W, TF6W 1.77E-03
ST-H 2.75E-02
ST-L 7.56E-01

Carbon Monoxide TFSW. TF6W 3.72E-02
ST-H 1.21E+00
ST-L 8.5E+00

Nitrogen Dioxide TF5W. TF6W 1.46E-01
ST-H 2.62-02
ST-L 5.14E-01

PM-0 TF5W, TF6W 1.03E-02

Hazardous Air Pollutants

Formaldehyde TF5W. TF6W 3.61-05
Arsenic Compounds ST-H 1.83E09

ST-L L.E-10
Beryllium Compounds ST-H 4.67E-II

ST-L 6.3E12
Cadmium Compounds ST-H 1.75E-08

ST-L 7.61-09
Cobat Compounds ST-H 1.96E-09

ST-L 2.2E-10
Chromium Compounds ST-H 9.86E08

ST-L 5.7E07
Manganese Compounds ST-H 3.50E.07

ST-L 6.5148
Lead Compounds ST-H 6.19-08

ST-L 9.4E-09
Antimony Compounds ST-H 4.42E-09

ST-L 231-10
Selenium Compounds $T-H 5.39E-09

ST-L 2.7E-09
Nickle Compounds ST-H 3.50E-04

ST-L 3.21-09
Hydrogen Chloride ST-H 1.16E-02

ST-L 9.61-03
Iodine ST-H 1.211-05

ST-L 1.39E-03
Ammonia ST-H 0.000

ST-L 1.12E-01
Silver Oxide ST-H 8.03E-10

ST-L L.1E-10
Boric Oxide ST-H 5.3E-06

ST-L 3.0E09

TWRS EIS

7-50<

G-43



Air Modeling

Table G.3.1.1 Emission Rates for the Ex Situ Intermediate Separations Alternative - Operation Phase (cont'd)

Pollutant Source Emission Rate (/sec)

Calcium Oxide ST-H 0
ST-L 9.6E-06

Ferric Oxide ST-H .12E-06
ST-L 4.OE-08

Magnesium Oxide ST-H 1.5E-08
ST-L 9.5E-06

Tellurium Trioxide ST-H 6.19E-10
ST-L 2.IE-11

Uranium Trioxide ST-H 2.81E-06
ST-L 2.9E-07

Vanadium Pemoxide ST-H 1.26E-10
ST-L 5.2E-11

Zinc Oxide ST-H 3.33E-09
ST-L- 3.3E09

Zirconium Oxide ST-H 1.36E-06
ST-L 5.7E08

Fluoride - ST-H 2.71E-2
ST-L 2.24E-02

Nitric Acid ST-H , 5.06E03
ST-L 4.181303

Barium Oxide - ST-H 4.17109
ST-L 1.011-09

Notes.
g/sec - Grams per second
In addition, routine and retrieval enussions from Utnk farms and evaporator would occur as shown in Table G.3.1.3.

9~ C-IA

TWRS EIS

*Apoendix G
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ITal G3ll4 RsAnnarildt r-ns Rai (i'e t ik..a~. kn
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:r yr
- i sno addion so=c or emissin rtes.
Stdsioc a=s shown ate for the opeationi phase of the a mtuwive. Emission rm for the consmuwdion phase are the siuc

as those shown forte tNo Acnio ahbndvc (tank wasm) (Tale G.3.1.19). No radianudgides will be qmd frwc the
Coosucton arms.

I -v
is>

v
cc'.

Volume FiveTWftS Es 0

I

RamdioadeIt Sonrze Embsdm PAU ScOrnC EAW-m Rats Sosau 2miulm Rato
(Ctyr) -. (C/4) (0*Ir)

Am-241 I17W 7.6-08 TF2W 4.0-04 T4W U1E-03

TFEW 3.203 STE 2.12-03 - -

Cs-137 TFM 2.05 TMlE 2-1E04 T3E 9.1605

T6E 2.7205 1179 2.7505 TF13 2.403

T91 2.5-05 T110E 2.83-03 TF2W 4.3S14

TRW 1.09-3 T13W 8.2348 M76W 3.15-M

sm a.s4 WESF 2.646 - -.

1-129 WE 2.305 7m 2.31-05 TF6W 6.9-05

TL [A*aEto -. --

PU-239 T16E 2.909 T1E 2.9E.09 M10E 1.4948

TF1W 2.-08 T72W 2.3A4 TTW 7.IE45

T4W 1.0E03 TF5W 8.1909 T6W 3.09.03

STm 2.3-03 EVA . A-04 WESP 12407

St-90 TFIE 2.AS- T72E 5.46-06 TM7E 2.-M03

TR7E 2.14S5 T15E 1.2107 T6E 4.15-06

TF7 4.I S-WP78 6.7644 TR9E .3E-04

T101E .4207 TF11E 6.6-08 12W 2.4-04

Tf3W 7.DE02 lr4W 1.1543 TM1W .1E-06

TF6W 27.A41 4W .4 EVAP S.0E5

WEEP S.AE46 - - .

Te-99 STE 1.3E04 - --

Air Moddef
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Appeadiim G

sEurvt. Emissia Rats SFur Ena Rate SrS Em RCO
(Cfyr) - (/yr) (Cyr)

Acm-241 1W 7.6-o TFlW 4.0S4- T14W 11E-03

176W 3.03 S 3.03 - -

C-14 SN 3.8-02 - - --

Cs-137 TFIE 2.4E3-5 T2E 2.3-4 M73E 9.11-05

7E 2.735 T?7E 2.7.05 InE . 2.4E-5

TfaE 2.9-05 TFIOE 2.8308 TmIW 4-304

T14W 1.0E03 APSW 8.2548 T6W 3.1503

SRN 2.5E00 WSP 2.606 -

-2M 2.3.05 TFE 2-.o5 T16W 6490

SMN 44* 16* .

A*-239 TE 2.1349 T'IE 2.949 ME10E 1.508

TF1W 2,3.03 2W 2.3E44 TF3W .1E-05

T24W 1.01103 TP5W 8.1-09 T26W 3.034

SMN 3.9&03 EVAP 1.4304 WESV 24E50

TF1E 2.41105 72m 5.4E06 M3E 2.-4S3

74E 2.305 TIME 1.2B07 T61 4.1.06

T17E 4.1506 1SM .7E-04 ITE 3.-04

TF10E 1AE07. TFIE 6.608 2W 241-04

T13W 7.0.02 T4W 1.E03 IF5W 3.1-06

TF6W 2.1E-01 SmkN 3.9500 EVAP 8.02-OS

WESF S.546 - .

To.99 ShEC i.2a-o - -- - -

Cltyr a Curie per year
.- iaz< no afdiiomj mouce or eckaco ass

EmlssJon rates shown are for the operatocal phase of the semaive. Emission rates fcr the anruction phase are the same
as those shown for the No Aaim sitwmciae (trnk waste) (Table G.3.1.19). No radio:jcdes will be cmited from the

conAruian areas.

Volume Five

Air M&AW9
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Appendix G

Table G.3.1.13 Emission Rates for the Ex Situ/In Situ CombinationAternative. Costruction Phase
-~t 2 tt 4Z"'

Pollutant Source Emission Rate (g/sec)

Criteria Pollutants C/

Sulfur Oxides TF5W 8.7E-04
TF6W 0.24
TAiW 3.61-03
TA2W 1.9E-02
TA3W 3.6E-03
TAlE 3.6E-03
TA2E 3.61-03
PROC 8.0E-02

Carbon Monoxide TF5W 1.9E-02
TF6W 5.2E-01
TAIW - 4.8E-02
TA2W 2.5E-01
TA3W 4.85-02
TAlE 4.8E-02
TA2E 4.8E-02
PROC 6.17E+01

Nitrogen Dioxide - TF5W 7.3E-02
TF6W 1.19E+00
TAIW 1.61-01
TA2W 8.3E-01
TA3W 1.6E-01
TAlE 1.6&-01
TA2E l.6E-01
PROC 5.86E+00

PM-10 TF5W 5.2E-03
TF6W 6.7E-01
TAIW 3.7E-02
TA2W 1.94E-01
TA3W 3.7E-02
TAlE 3.71E-02
TA2E 3.7E-02
PROC 3.54E+00
BTCH 1.20E+00

Hazardous Air Pollutants

Formaldehyde TF5W 1.81E-05
TF6W 2.08E-04
TAIW 4.67E-05
TA2W 2.45E-04
TA3W 4.67E-05
TAlE 4.67E-05
TA2E 4.67E-05
PROC 1.51E-03

Notes:
g/sec = Grams per second
Additional emissions from tank tarms and evaporator would occur as shown in Table G.3.1.2.

TWRS EIS G-49 volume Five
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Table SOUIM Enisuen Rates cr the Ex Skv/In SIfu Combination Afteniverm- 0Pt1ntmh
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- Appendix G

Table ektjmion Rates for - Rim bin

Notes:
g/sec =Grams per second
In addition. routine and retrieval emissions from tank farm

TWRS EIS

Pollutant

Volume FiveP"4/ V

Calcium Oxide

Ferric Oxide

Magnesium Oxide

Tellurium Trioxide

Uranium Trioxide

Vanadium Pentoxide

Zinc Oxide

Zirconium Oxide

Fluoride

Nitric Acid

Barium Oxide

Air Modeling
A Situ Cor~Mchc.u".1 &

AMteaative - Operation Phase (cont d)

Source Emission Rate (f/sec)

ST-H 0 0
ST-_L --. ,II G-o
ST-H Id E -0 2a2.vr-
ST-L '.o P_- 4.4E41-
ST-H -- - ___---_____r

ST-L 'C- - J 9AE-
ST-H 3.1t~ -O0 _fWB"
ST-L OE-I 24E -

ST-H _--a 2.jD6
ST-L -I.e -o-I 2SPM
ST-_H 4E -/I i4tE-
ST-L 2LCE -i leet--
ST-H

.ST-L I.E-O.3Jj49-

ST-H IG_._&E0ST-H I, Er-o:002 -

ST-. .1 E-oz-2o4&E02-
ST-i :2,5 E-03 5Ee
ST-L 'I , E -03 44.E -
ST-H 1. 1 E-o 4: AmaE-
ST-L L. E5-l0 r

sand evaporator would occur as shown in Table G.3.1.3.
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Table Ga.3.27 Radiuda E-1n,9 Rates for the Ex Sku/in Sito Cod

r - - . -

wnucla so=c. . missinn Rage source W - phSearatm REst
(C/yr) (C0/yr) . (Cyr)

Am-241 TP1W 7.6E8 TP2W 4.O.4 T4W 1.1E43

TFSW E.03 TF6W 1.7&03 flT 5tH 1.9s-3

C-14 Sm. 2.7=-2 - - - -

Cs-137 ThE 2.4.05 JTME 2.F04 73E 9.1E-C

7165 2.7E45 7PM 2.75W41 2.4.0

TE 2.0-0$ Tp1W 2A.48 TFMW 4.3844

1F4W 1.06m 11W 1.E43 1T6W 1.AE43

Obr SIA 1.3-0 WEsF 2.-06 - -

1-129 IE 2.305 T7RE 2.3E06 IP5W 3.6E-05

116W 3.66-05 1. 1 .(w - .-

pj-139 TFRE 2.9E-49 TM7 2.9E49 TFIOE 1.-m08

MPW~ 233&05 Tr2w 2.M-04 TPMW 7.1E-0

4._ _3 TF5W 1.E1M TF6W 1.503

o SIT" 2.1E-3 EVAP 1.4E-04 WESF 2.4&07

sr-40 ZA.45 2ME 5.4106 IPE 24.-03

T4E 2.5&05 5TFSE 1.2E47 17E 4A.06

TF7E A.I-06 TFB 6.78-04 TMlE 8.3504

TFIOE 1.&07 T_ _E 14-03 TM2W 2.444

TF3W 7.05-M TF4W LIE- 3 TFSW 1.501

TW 1.1F01 A $t SI 13i EVAP .O5

WEUF 5.E-06...

Fc-99 A*t Gtii.t 4 - - -..

Note:
CAyr - Curie per ynr
- dicaees no adidoa soure or amssioa rues.
Emission rate shown am 4tr tc ornsouaIa pase of the atwrmutive. Emission rates for the coasuruction phse are te Sam
as toe shovn for tbe No Aame hnta ve (tank waste) (Table G.3.1.19). No radionuclides will be cited from the
aonoumain arcu. -

~t(
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Appendix G

Table 4|J 3 Emission Rates for the Ex Situ/In Situ Combination Alternativez Construction Phase

Pollutant . Source Emission Rate (g/sec)

Criteria Pollutants

Sulfur Oxides TMSW 8.7E04
TF6W 0.24
TAIW 3.6E-03
TA2W 1.9102
TA3W 3.603
TAlE 3.6E-03.
TA2E 3.6103
PROC 8.0E-02

Carbon Monoxide TFSW 1.91-02
TF6W 5.21301
TA1W 4.8E-02
TA2W 2.5-01
TA3W 4.81-02
TAlE 4.8E02
TA2E 4.81-02
PROC 6.17E+01

Nitrogen Dioxide TFSW 7.3E-02
TF6W 1.19E+00
TAIW 1.6E01
TA2W 8.3E-01
TA3W 1.6101
TAlE 1.66.01
TA2E 1.6101
PROC 5.86E+00

PM-10 TFSW 5.2E03
TF6W 6.7101
TAIW 3.7-02
TA2W 1.94E01
TA3W 3.7&02
TAlE 3.71-02
TA2E 3.7102
PROC 3.54E+00
ETCH 1.20E+00

Hazardous Air Pollutants

Formaldehyde TFSW 1.811-05
TF6W 2.08-04

. TAIW 4.67-05
TA2W 2.45E-04
TA3W 4.67E-05
TAlE 4.67E-05
TA2E 4.67E-05
PROC 1.51E-03

Notes:
glsec = Grams per second
Additional emissions from tank farms and evaporator would occur as shown in Table G.3.1.2.

TWRS EIS
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Table aeiwa& Emission Rates for the Ex SituIn Situ Combination Alternative - Operation Phase

Pollutant .. Source Emission Rates (glsec)

Criteria Pollutants -

Sulfur Oxides TFSW, TEW _-_ _ ~__
ST-H '1 - aLo'
ST-L '.

Carbon Monoxide TFSW TF6W i.LC --
ST-H I -

ST-L'.,0 to
Nitrogen Dioxide TFW 2-9

ST-H - 0
STL T a-E -w at

PM-10 TP6W -_-

TF5W

Hazardous Air Pollutants

Formaldehyde TFSW. TF6W

Arsenic Compounds . ST-H
ST-L

Beryllium Compounds ST-H
ST-L-

Cadmium Compounds ST-H '
ST-L -0q

Cobalt Compounds ST-H _1E-.10
ST-L

Chromium Compounds I.t-H --
TT-L ;. Z -01

Manganese Compounds r- -H

ST-L
Iad Compounds S- H.3

Antimony Compounds ST-H
ST-L

Selenium Compounds ST-H IE - I o
ST-L 1.0 C - 0 .

Nickle Compounds ST-H .. E-O5
ST-L I

Hydrogen Chloride ST-H
ST-L 0

Iodine ST-H 1.2-G -W
ST-L '. -

Ammonia ST-H 0-0
ST-L

Silver Oxide ST-H
S T -L I

Boric Oxide ST-H .t)
ST-L .

Notes:
g/sec = Grams per second

I
Volume Five
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a G Air Modds

Noacs:
gIsec-.Grams per secomd
In addiL=o. rwmue and rtrieal emisso ftm ank furms aW evaporor would occwr as shwnm in Table G.3.1.3.

V

Volue Five

t--' l
Pdsacamt S 'mid Rate W/e)

Calwcmi Oxide sLRL.
ST-L -o.

Ferric Oxide ST-H

Tellurium Trioxide
ST-L

Uranium Trioxide ST-HI -0*o
ST-L 2

Vandium Peuoxide MH -
ST-L -I I

Zinc Oxide sm .
sr-L aS -'

Zirconium oxide sT.-

Ruside SZ
Sr-L

Nitic Acid _

Barium Oxide ST-H
S-L -y e-to
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Apni G Ar Mo7d

Table G.3.1.15 Emi ion Rates for the Phased Implementation Alternative Phase 1 - Construction Phase

Pollutant Source Emission Rate (g/sec)

Criteria Pollutants

Sulfur Oxides FCPI 1.93E-01

Carbon Monoxide FCPl 46.2

Nitrogen Dioxide FCPI 8.59E+00

PM-10 FCPI 6.8E+00
- BTCH 3.15E+00

Hazardous Air Pollutants

Formaldehyde FCPI - 3.50E-05
Notes:
g/sec - Grams per second
Routine emissions from tank farms and evaporator would occur as shown in Table G.3.1.2

7
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Appendix G

Table G.3.1.16 Emission Rates for the Phased Implementation Alternative Phase I - Operation Phase
§2

Notes:
glsec = Grams per second
Additional emissions from routine operations and retrieval operations would occur as shown in Table G.3.1.2.
Emission rates of all inorgamc compounds are not given; however. negligible impacts similar to those predicted for the Ex Situ
Intermediate Separations and Ex Situ No Separations alternatives are expected.

TWRS EIS

4)Pollutant Source Emission Rates (g/sec)

Criteria Pollutants

Sulfur Oxides SSPI 1.358E-01
NSPI 2.338E-01

Carbon Monoxide SSPI 2.27E+00
NSPI 3.78E+00

Nitrogen Dioxide SSPI 9.589E-02
NSPI 1.613E-01

PM-10 SSPI 6.215E-03
NSPI 1.287E-02

Hazardous Air Pollutants

Chromium Compounds SSPI 4.78E-08
NSPI 8.88E-08

Manganese Compounds SSPI 4.62E-09
NSPI 3.70E-08

Nickle Compounds SSPI 1.33E-09
NSPI 3.70E-09

Fluoride (as HF) SSPI 3.92E-02
NSPI 6.69E-02

Nitric Acid SSPI 8.88E-03
NSPI 2.37E-02

Ammonia SSPI 1.08E-02
NSPI 2.62E-02

Hydrogen Chloride SSPI 1.07E-03
NSPI 1.79E-03

Volume Five
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AppendixG 

Table G3128 Radionuclide Emission Rates for the Phased Implementation Alternative

Air Modeling

Phase I -.-

Radionuclide Source Emission Source Emission Rate Source Emission Rate
Rate - (CI/yr) (ClIyr)

(CI/yr) I

Am-241 TFIW 7.6E08 TF2W 4.OE-04 TF4W 1.1603

OTF6W SE-09 SSPI 3.26E-07 NSPI 2.40E-04

C-14 SSPI 4.OE+01 NSPI 7.OE+01 - -

Cs-137 TlE 2.4E-05 TFE 2.1E-04 TOSE 9.11105

TH6E 2.7E-05 TF7E 2.7-05 THEE 2.4E-05

TF9E 2.9E-05 TFIOE 2E.808 TF2W 4.3E-04

TF4W 1.0603 TF5W 8.2E-08 WESF 2.60E-06

SSPI 1.87E-03 NSPI 1.73E01 - -

Pu-239 TFE 2.9E-09 TF7E 2.9609 TF10E 1.5E08

TF1W 2.3E-08 TF2W 2.3E-04 TF3W 17.1E-05

MF4W 1.0E-03 TF5W 8.1E-09 TF6W 2.4-07

EVAP 1.4-04 WESE 2.4E-07 SSPI 7.90-08

NSPI 2.63E-04 - - - -

Sr-90 TFIE 2.4-05 TF2E 5.4E-06 ME35 2.51-03

Tr4E 2.5-05 TSE - 1.2E-07 TF6E 4.1-06

TFM7 4.1-06 TFSE 6.7E.04 TE 83-04

TFIOE 1.6E-07 TFEll 6.6E-08 TF2W 2.4-04

TF3W 7.0&-02 TF4W 1.15-03 TF5W 3.1506

TF6W 9.1-08 EVAP 8.O-05 WESF

SSPI 7.205-05 NSPI 2.67501 --

Tc-99 SSP! 9.835-07 -

Notes:
Ci\yr = Curie per year
- indicates no additional sources or emission rates.

TWRS EIS
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endix G Air wMein-C

Table G11.29 Rsdkt cnde Emio Rites for tha Pissed hnmkms*ado Akarsdne Pas. 2
Radl*nclde Scarce Emtssiac Rate SOUrce Emissin Rat Scare TELo Rats

(QCyr) -____ (Cayr) (Cy)

Am-241 % & _ __ .40ifie .

TFIW 7.E-N M72W 4.E-04 TF4W 1.1-03

TF6W 3.2E-03 STE E43 -

C-14 STi -
cs-137 a- *OW. n -.. ..

TP7E 2.4145 TP2E 2.E424 M3E 9.H-W

TFSE 2.7ISO T77E 2.7245 I83 2.4-05

ME91 2.9E-05 TFIOE 2.31-08 TF2W 4.3-04

TF4W 1.0-03 TF5W 8.2108 TM7W 3.1-03

STH %w i -o' WSES 2.6E406 . ...

1-129 T76E 2.3E45 17M 2.3E05 W76W 6.91-O
-m 1,0 E47o TL = 0 C.oo 

Pu-239. SWt _______ NW -.

ElE 2.9E-09 I7E 2.9E09 IF10E 1.1-08

TF1W 2.35.08 12W 2.3-04 TF3W 7.4E-M

TF4W I.-03 TF5W 1.1209 TF6W 3.0-3

STH I.%t-o EVAP IAE.04 WESF 2.4,07

Sr-90 SM1 7.20U5 e 4 -

T1E 2.4E-0 TRE S.4406 M3E 2.5E-03

TF4E 2.5--05 TE 1.2-07 ME61 4.06

T7E 4.12-06 TF8E 6.7-04 TF9E 8.3E04

TF10E 1.6E-07 TF11E 6.608 TF2W 2.404

TF3W 7.0&02 TF4W 1.1403 TF5W 3.E-06

TF6W 2.1E01 EVAP S.-05

WESP 5.1-06 STH .

Tc-99 STIR Ok-.A .. A.W

Note:
Clyr = Curie er year
- indi:atcs no sddficmnl sour=s or mossion rates.
Emission rates shown ar for the operatonal phase of the alternative. Emission rats for the construction phase are he same
as those shown for the So Acton atcrm:'ve tank wasze) (Table G 3.
construcUon areas. -

-

'c- -

!.19). No racionuclidcs will be emitted from tie

TWRS ES

q I , +'-w
Otrq
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TANK FARM OPERATIONS DATA FOR THE TWRS-EIS

1.0 Introduction

Subsequent to initiation of preparation of the engineering data packages
for the TWRS-EIS, it was decided that routine tank farm operations would
be included in the scope of the EIS. Appendix A of this document
provides data for manpower, cost, material resources, nonradioactive and
radioactive air emissions, and solid waste for routine tank farm
,operations, for each of the tank waste disposal alternatives.

2.0 Scone

Routine tank farm operations is defined as the Operations and
Maintenance Program Element, minus salt well pumping (SST
stabilization). The primary facilities operated and maintained within
this scope are the DST and SST farms and the 242-A evaporator.
Functions within this scope include management, integration and
planning, regulatory compliance and reporting, surveillance, and
operation and maintenance of facilities and equipment. Salt well
pumping is not included in the data tables in this report because that
is considered a safety action covered by separate NEPA documentation.

3.0 Sources of Information

Manpower information provided by L. C. Mercado, Operations and
Maintenance Program Office (TWRS), includes the following:

1) Cost Loading Report, Primavera Project Planner, 0&M: Total
Cost by FY-Summary by Activity, Report Date 08 June 1994.
(Input to the Multi-Year Program Plan).

2) Spreadsheet for the.1N1 Program - Tank Farm Operations and
Mainenance, FY 1995 Funded Staffing Levels, by Activity and
Cost Account.

3) FY.1995 Tank Farms distribution of Exempt, Non-Exempt, and
Bargaining Unit personnel, by shift, and by organization
code.

Estimated solid waste quantities provided by J. M. Thurman, Waste
Characterization and Preplanning (TWRS):

4) 1994 30-Year Solid Waste Forecast for Waste Tank Operations
-(Draft).

Modified Multi-Year Program Plan manpower and cost information for Tank
Farms for the TPA Preferred Alternative provided by K. 0. Boomer and E.
J. Slaathaug (TWRS):

1 of 29



5) Spreadsheet,."Person-Year Totals for TPA Case" (1995 through
2040).

6) TWRS Baseline Estimate Escalation of 4/14 File (in 1994
dollars without excalation, and with escalation from FY 2000
through FY 2000).

Other data sources include the following:

7) Environmental Releases for Calendar Year 1993, S. P. Thomas
and B. L. Corn, WHC-EP-0527-3, release date 8/17/1994.

8) Hanford Defense Waste Disposal Alternatives: Engineering
Support Data for the Hanford Defense Waste Environmental
Impact Statement, RHO-RE-ST-30-P, December 1985.

9) No Disposal Action Engineering Data Package for the Tank
Waste Remediation System Environmental Impact Statement, C.
D. Meng, WHC-SD-WM-EV-099, Rev. B (Draft), March 1995.

4.0 Assumptions

The following assumptions were used in developing the data in the data
tables in Appendix A of this report:

1) Data does not include emissions or resource requirements for
the 200 East and 200 West Area powerhouses (steam.plants)
which are the largest contributors to nonradioactive air
emissions in the 200 Area, but are not part of TWRS.

2) Exempt Full Time Equivalents (FTEs) are assumed to be 80%
non-radiation workers, and 20% radiation wokers (personal
communication with L. C. Mercado).

3) Bargaining Unit worker quantities from the Multi-Year
Program Plan are assumed to be non-exempt radiation workers
in the data tables in this report.

4) Non-Exempt worker quantities from the Multi-Year Program
Plan| are assumed to be non-exempt non-radiation workers in
-the data tables in this report.

5) Non-radioactive air emissions annual quantities are assumed
proportional to total work force.

6) Radioactive air emissions annual quantities are assumed
proportional to volume of waste remaining in tanks through
tank waste retrieval and disposal operations.

7) The volume of waste remaining in tanks, by fiscal year, was
estimated based on an exponential decay function of-the form
P = 100 x (2 - exp[A x (t-t,)]), where P = percent of waste

2 of 29



remaining, A= value selected to reach 0% at the .end of the
waste processing schedule, t = year of interest, to = year
before start of waste processing.

8) Water usage is based on 22 gal per FTE per work day.

5.0 Reconciliation with Engineering Data Packaces

TPA Preferred Alternative

Data tables do not presently include routine tank farm operations,
except for footnote 4 to Table 9-17. Since program management, tank
farm safety, tank farm upgrades, and characterization are not part of
the scope of the TWRS-EIS, the dollar value in this footnote should be
replaced by the sum of the annual costs included in the data table in
Appendix A of this report addressing the TPA Preferred Alternative.

No Separations Alternative

Data tables do not presently include routine tank farm operations,
except for. footnote 6 to Table 6-18. Since program management, tank
farm safety, tank farm upgrades, and characterization are not part of
the scope of the TWRS-EIS, the dollar value in this footnote should be
replaced by the sum of the annual costs included in the data table in
Appendix A of this report addressing the No Separations Alternative.

Extensive Separations Alternative

When Rev: B of this document is transmitted, it will not include data
for routine tank farm operations.

Tank Waste Retrieval and Transfer

This data package did not include routine tank farm operations.

Closure

This data package did not include routine tank farm operations.

In Situ Disposal

Entries in-Table 7-2 that are not part of the scope of the TWRS-EIS, and
should be deleted, are listed for the following unit processes, for each
in-situ disposal sub-alternative:

Program Management
Tank Safety.
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Tank Farm Upgrades
Characterization

In addition, the entries for Operations and Maintenance should be
deleted. Manpower resources for tank farm operations and maintenance
are provided instead in the data tables in Appendix A for the in situ
disposal subalternatives.

In Table 7-3, total staff hours -for each in situ disposal subalternative
should be reduced to reflect the changes in Table 7-2 specified above.
Distribution of total staff hours by the operating -personnel categories
listed should be in the same proportions as in existing Table 7-3.

Operating costs provided in Table 7-19, note 1, under the heading
"Additional Staffing" totaling $1,800 million should be deleted from the
operating cost for labor indicated for each alternative. Operating
costs for Operations and Maintenance are provided in Appendix A for each
of the in situ disposal subalternatives, by fiscal year.

Appendix B provides revised annual % distribution plots, to replace
Figures 8-1, 8-2', and 8-3.

No Disposal Action

Values in Table 5-3 should be replaced with the staffing values given in
the data table in Appendix A of this report, for the No Disposal Action
alternative (annual average summed over 100 years, multiplied by 1812
manhours per FTE). Water utilization in Table 5-4 should be replaced by
the value in Appendix A for this alternative. Operating cost in Table
5-17 should be replaced with the sum of the annual operating costs in
the data table in Appendix A for this alternative, extended over the 100
year operating period.

Prepared by: - - re
E. A. Fredenburg (Technical integration)

Approved by:
G. L. Dbrtto " nical Integration)

Reviewed by:!
.. C. Mkrcado (0 & M Program)

Date 3/tit5~

Date 3_____ __

Date
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Tank Waste Operations Data -- TPA Preferred Alternative

fiscal Year- 1995 1996 1997 1998 1999 2000 2001 2002 2003 - 2004 2005 2006

Exempt FTEs
Red 89 90 92 89 90 88 97 97 97 96 95 89

Non-Rad 354 358 366 358 358 352 388 388 386 384 379 357
Non-Exempt FTEs

Red 416 422 431 421 422 414 457 456 455 452 446 420
Non-Rad 89 90 92 90 -90 89 98 97 97 97 95 -90

Total FTEs 948 960 981 958 960 943 1040 1038 1035 1029 1016 ---955

Cost (1995 tH) $149 _152 $155 $156 $158 '$153 '$159 $160 $160 $160 C $158 . t150-

Non-Radiological
Emissions

thermal (J) 1.10E+11 1.11E+11 1.14E+11 1.11E+11 1.11E+11 1.09E+11 1.21E+11 1.20E+11 1.20E+11 1.19E+11 1.18E+11' 1.11E+11
particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21 0.20

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73 .9
fugitive dust (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

toxic air pollutants (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
NOx (as N02) (kg) 0.77 0.78 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83 0.78
Sox (as S02) (kg) 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 .0.13 0.13 0.13 0.12

carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 7.77 7.75 7.71 7.61 7.15

Radiological
Emissions (curies)

cs-137 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.51E-05 4.41E-05 4.31E-05 4.21E-05 4.11E-05 3.87E-05 3.64E-05
1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.44E-05 4.27E-05
Sr-90 8.00E-06 7.80E-06 7.61E-06 7.42E-06 7.24E-06 7.07E-06 6.89E-06 6.73E-06 6.56E-06 6.40E-06 6.02E-06 5.65E-06

Total Alpha 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.67E-07 1.60E-07
Total Beta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 6.05E-05 5.90E-05 5.76E-05 5.62E-05 5.48E-05 5.16E-05 4.84E-05

Solid Wastes (cu. m)
radiological 270 300 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 40 40 40 40 40 40
mixed 170 190 190 190 190 190 190 190 190 190 190 190
other n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Resources
Electric Power (GWh) .11 11 11 11 11 11 12 12 12 12 12.11

Water (Cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.24E+04 2.10E+0/.
Diesel Fuet (Cu. ;) 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.2 0.24 0.22

Steel (t) 10 1010 10 10 10 10 10 10 10 10 9

'Z:A K.Z?:5.
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Tank Waste Operations Date -- TPA Preferred Alternative
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Page 2

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 20181 2019 2020

81 77 76 75 74 71 70 70 66 67 62 60 56 55

348 308 306 300 296 285 281 279 266 266 247 240 224 220

410 363 360 353 348 335 331 329 313 313 290 282 264 258

88 78 77 75 74 72- 71 70- 67 - 67 - 62 -- - 60 - 56 55

933 826 819 804 792 762 753 748 712 713 661 642 600 588

$147 $133 $132 $130 $129 ' $125 1124 $123 $118 - $115 $113 $110 $107 106 -

1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.68E+10 8.26E+10 8.27E+10 7.67E+10 7.45E+10 6.96E+10 6.82E+10

0.20 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.14 0.14 0.13 0.12

0.67 0.59 0.59 0.58 0.57 0.55 0.54 0.54 0.51 0.51 0.47 0.46 0.43 0.42

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/fa n/a n/a n/a n/a n/a n/a n/a n/a

0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.58 0.58 0.54 0.52 0.49 0.48

0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.08 0.08 0.08 0.07

6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.60 5.33 5.34 4.95 4.81 4.49 4.40

3.41E-05 3.18E-05 2.96E-05 2.74E-05 2.53E-05 2.31E-05 2.10E-05 1.90E-05 1.69E-05 1.49E-05 1.29E-05 1.09E-05 9.00E-06 7.08E-06

4.09E-05 3.91E-05 3.72E-05 3.53E-05 3.32E-05 3.11E-05 2.90E-05 2.67E-05 2.44E-05 2.20E-05 1.95E-05 1.69E-05 1.42E-05. 1.15E-05

5.29E-06 4.93E-06 4.58E-06 4.23E-06 3.89E-06 3.56E-06 3.23E-06 2.90E-06 2.59E-06 2.28E-06 1.97E-06 1.67E-06 1.37E-06. 1.08E-06

1.54E-07 1.47E-07 1.40E-07 1.33E-07 1.25E-07 1.17E-07 1.09E-07 1.00E-07 9.17E-08 8.26E-08 7.33E-08 6.36E-08 5.35E-08 4.31E-08

4.52E-05 4.22E-05 3.92E-05 3.62E-05 3.33E-05 3.04E-05 2.76E-05 2.49E-05 2.21E-05 1.95E-05 1.68E-05 1.43E-05 1.17E-05 9.20E-06

300 300 300 300 300 300 300 300 300 300 300 300 300 300

40 40 40 40 40 40 40 401 40 40 40 40 40 40

190 190 190 190 190 190 190 190 190 190 190 190 190 190

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

11 10 10 9 9 9 9 9 8 8 a 7

2.05E+04 1.82E+04 1.806+04 1.77E+04 1.74E+04 1.68E+04 1.666+04 1.65E+04 1.57E+04 1.57E+04 1.45E+04 1.41E+04 1.32E+04 1.29E+04

0.22 0.19 0.19 00.18 18 0.17 0.17 0.17 0.17 0.15 0.15 0.14 0.14
9 8 8 8 7 7 6 6 5 5 4 4 3 2
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Tank Waste Operations Data -- TPA Preferred ALternative

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

53 52 51 15 7 7 8 8 5 1
210 208 202 60 29 30 30 30 19 4

247 244 238 71 34 35 36 36 22 4
- 53 52 51 15 7 7 8 8 5 1

563 556 541 162 77 79 81 81 50 10

1103 $102. $100 $92 $88-_ $87 $86 $83 S,18 1

6.53E+10 6.45E+10 6.28E+10 1.88E+10 8.93E+09 9.17E+09 9.40E+09 9.40E+09 5.80E+09 1.16E+09
0.12 0.12 0.11 0.03 0.02 0.02 0.02 0.02 0.01 0.00
0.40 0.40 0.39 0.12 0.06 0.06 0.06 0.06 0.04 0.01
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

0.46 0.45 0.44 0.13 0.06 0.06 0.07 0.07 0.04 0.01
0.07 0.07 0.07 0.02 0.01 0.01 0.01 0.01 0.01 0.00
4.22 4.16 4.05 1.21 0.58 0.59 0.61 0.61 0.37 0.07

5.19E-06 3.32E-06 1.47E-06 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8.60E-06 5.63E-06 2.55E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7.86E-07 5.02E-07 2.22E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
3.23E-08 2.12E-08 9.59E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.73E-06 4.30E-06 1.90E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

300 300 300 300 300 300 300 300 200 100
40 40 40 40 40 40 40 40 30 20
190 190 190 190 190 190 190 190 130 70
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

7 6 6 2* 1 1 -1 1 1. 0
1.24E+04 1.22E+04 1.19E+04 3.56E+03 1.69E+03 1.74E+03 1.78E+03 1.78E+03 1.10E+03 2.20E+02

0.13 0.13 0.13 0.04 0.02 0.02 0.02 0.02 0.01 0.00
2. 1 I 0 0 0 0 0 0 0

/9643
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Tank Waste Operations Data -- No Separations

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Exempt FTEs 
-Rod 89 90 92 89 90 88 97 97 97 996 95 89

Ron-Rad 354 358 366 358 358 352 388 388 386 384 379 357
Hon-Exempt FTEs

Red 416 422 431 421 422 414 457 456 455 452 _46 _ 420
-- - - on-Rad 89 - 90 92 90 90 89 98 97 - 97 97 95 90

Total FTEs 948 960 981 958 960 943 1040 1038 1035 1029 1016 955

Cost (1995 $M) $149 1152 :s $156 $158 1$153 $159 $160 $160 $160 $58 $150

Non-Radiological
Emissions

thermal (J) 1.10E+11 1.11E+11 1.14E+11 1.11E+11 1.11E+11 1.09E+11 1.21E+11 1.20E+11 1.20E+11 1.19E+11 1.18E+11 1.11E+11
particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21 0.20

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73 &.69
fugitive dust (kg) . n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

toxic air pollutants (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

fox (as N02) (kg) 0.77 0.78 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83 0.78
sox (as S02) (kg) 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13 0.12

carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 7.77 7.75 7.71 7.61 7.15

Radiological
Emissions (curies)

Cs-137 5.06E-05 4.95E-05 4:83E-05 4.72E-05 4.61E-05 4.51E-05 4.41E-05 4.31E-05 4.21E-05 4.11E-05 3.82E-05 3.54E-05
1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.38E-05 4.15E-05
Sr-90 8.00E-06 7.802-06 7.61E-06 7.42E-06 7.24E-06 7.07E-06 6.89E-06 6.73E-06 6.56E-06 6.40E-06 5.94E-06 5.49E-06

Total Alpha 1.73E-07 1.73E-07 1.732-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.732-E .732-07 1.73E-07 1.65E-07 1.56E-07
Total Beta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 6.05E-05 5.90E-05 5.76E-05 5.62E-05 5.48E-05 5.09E-05 4.70E-05

Solid Wastes (cu. M)
radiological 270 . 300 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 40 40 40 40 40 40
mixed 170 190 190 190 190 190 190 190 190 190 190 190
other n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Resources
Electric Power CGWh) 11 11 11 11 11 11 12 12 12 12 12 11

Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.24E+04 2.10E+04
Diesel Fuel (cu. m) 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.24 0.24 0.22

Steel (t) 10 10 10 10 10 10, 10 10 10 10 10 9

Page 1
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Tank Waste Operations Data -- No Separations

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

87 77 76 75 74 71 70 70 66 67 62 60 15 7
348 308 306 300 296 285 281 279 266 266 247 240 60 29

410 363 360 353 348 335 331 329 313 313 290 282 71 34

88 78 77 - 75 74 - 72 71 70 - 67 67 62 60 15 7

933 826 819 804 792 762 753 748 712 713 661 642 600 588

- $147 -- -- 133- $132----4130--- 129 -S 125 $124 -$123 M118 -1115 -t113 - 110 1107 $106

1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.68E+10 8.26E+10 8.27E+10 7.67E+10 7.45E+10 6.96E+10 6.82E+10
0.20 0.17 0.17 - 0.1? 0.17 0.16 0.16 0.16 0.15 0.15 0.14 0.14 0.13 0.12
0.67 0.59 0.59 0.58 0.57 0.55 0.54 0.54 0.51 0.51 0.47 0.46 0.43 0.42

n/a n/a n/a n/a n/a n/a n/f n/a n/a n/a n/a n/a n/a n/a

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.58 0.58 0.54 0.52 0.49 0.48

0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0-.09 0.09 0.08 0.08 0.08 0.07

6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.60 5.3 5.34 4.95 4.81 4.49 4.40

3.25E-05 2.97E-05 2.69E-05 2.41E-05 2.13E-05 1.86E-05 1.58E-05 1.31E-05 1.03E-05 7.55E-06 4.80E-06 2.05E-06 0.00E+00 0.00E+00
3.90E-05 3.65E-05 3.38E-05 3.10E-05 2.81E-05 2.50E-05' 2.18E-05 1.84E-05- 1.49E-05 1.11E-05 7.26E-06 3.18E-06 0.00E+00 0.00E+00
5.04E-06 4.60E-06 4.16E-06 3.72E-06 3.29E-06 2.86E-06 2.43E-06 2.00E-06 1.58E-06 1.15E-06 7.32E-07 3.13E-07 0.00E+00 0.00E+00
1.47E-07 1.37E-07 1.27E-07 1.17E-07 1.06E-07 9.40E-08 8.19E-08 6.92E-08 5.58E-08 4.19E-08 2.73E-08 1.19E-08 0.00E+00 0.00E+00
4.32E-05 3.94E-05 3.56E-05 3.19E-05 2.81E-05 2.44E-05 2.08E-05 1.71E-05 1.35E-05 9.87E-06 6.27E-06 2.68E-06 0.00E+00 0.00E+00

300 300 300 300 300 300 300 300 300 300 300 300 300 300

40 40 40 40 40 40 40 40 40 40 40 40 40 40

190 190 190 190 190 190 190 190 190 190 190 190 190 190

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

11 10 10 9 9 9 9 9 8 8 8 7 7| 7

2.05E+04 1.82E+04 1.80E+04 1.77E+04 1.74E+04 1.68E+04 1.66E+04 1.65E+04 1.57E+04 1.57E+04 1.45E+04 1.41E+04 1.32E+04 1.29E+04

0.22 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.17 0.15 0.15 0;14 0.14
8 8 7. 7, 6 5 5 4 3 2 2 1 0 0-3
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Tank Waste Operations Data -- No Separations

2021 2022 2023 2024 2025

7 8 8 5 1
30 30 30 19 4

35 36 36 22 4
7 - 8- 8 -- -- 1

563 556 541 162 77

-- -1103 1102 - 1100 --- 192- '186

6.53E+10 6.45E+10 6.28E+10 1.88E+10 8.93E+09
0.12 0.12 0.11 0.03 0.02
0.40 0.40 0.39 0.12 0.06
n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a

0.46 0.45 0.44 0.13 0.06
0.07 0.07 0.07 0.02 0.01
4.22 4.16 4.05 1.21 0.58

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

300 300 300 200 100
40 40 40 30 20
190 190 190 130 70

n/a n/a n/a n/a n/a

7 6 6 2 1
1.24E+04 1.22E+04 1.19E+04 3.56E+03 1.69E+03

0.13 0.13 0.13 0.04 0.02
01 0 0 0 0

2'
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Tank Farm Operations Data -- Extensive Separations

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 ___2004 2005

Exempt FTEs -9
Red 89 90 92 89 90 88 ___ 97 97 97 96 95

Non-Rad 354 358 366 358 358 352 388 388 386 384 379

Non-Exempt FTEs . ... ..
Rod 416 422 431 421 422 414 457 456 455 452 446

Non-Rad 89 90 92 90 90 89 98 97 97 97 95

Total FTEs 948 960 981 958 960 943 1040 1038 1035 1029 1016

Cost-(1995-IM) _- -- 149- --- $152 _155 $156 $158 $153 $159 $160 $160 $160 $158

Non-Radiological -

Emissions _____ ___

thermal () 1.10E+11 1.11E+11 1.14E+11 1.11E+11 1.11E+11 1.09E+11 1.21 11 1.20E+11 1.20E+11 E 1.1911 1.18E+1

particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73

fugitive dust (kg) n/e n/a N/a n/a n/a n/a n/a n/a n/a n/a n/a

toxic air pollutants (kg) n/a N n/a n/a n/a n/a N n/a n/a n/a n/a

NOx (as N02) (kg) 0.77 0.78 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83

SOx (as S02) (kg) 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13

carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 7.77 7.75 7.71 7.61

Radiological
Emissions (curies)

Cs-137 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.51E-05 4.41E-05 4.31E-05 4.21E-05 4.11E5 3 -05

1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-0_5 4.44E 05
Sr-90 8.00E-06 7.80E-06 7.61E-06 7.42E-06 7.24E-06 7.07E-06 6.89E-06 6.732-06 6.56E-06 6.40E-06 6.02E-06

Total Alpha 1.731-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.67E-07

Total Seta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 6.05E-05 5.90E-05 5.76E-05 5.62E-05 5.48E-05 5.16E-05

Solid Wastes (cu. m)
radiological 270 - 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 40 40 40 40 40

mixed 170 190 190 190 190 190 190 190 190 190 190

other n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a /a

Resources -
Electric Power (GWh) 11 11 11 11 11 11 12 12 12 12 12

Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2. 24tE0'.

Diesel Fuel (cu. ) - 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 002 0.24 0.2.

Steel t) 10 1010 10 10 10 10 10 10 10 10
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Tank Farm Operations Data -- Extensive Separations

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

89 87 77 76 75 74 71 70 70 66 67 62 60
357 348 308 306 300 296 285 281 279 266 266 247 240

420 410 363 360 353 348 335 331 329 313 313 290 282
90 88 78 77 75 74 72 71 70 67 67 62 60

955 933 826 819 804 792 762 753 748 712 713 661 642

$150- -- - 147 ---1133 -- 1132 1130 -- $129 $125 -- $124 $123- $118- $115 $113 $110

1.11E+11 1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.68E+10 8.26E+10 8.27E+10 7.67E+10 7.45E+10
0.20 0.20 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.14 0.14
0.69 0.67 0.59 0.59 0.58 0.57 0.55 0.54 0.54 0.51 0.51 0.47 0.46
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

0.78 0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.58 0.58 0.54 0.52
0.12 0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.08 0.08
7.15 6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.60 5.33 5.34 4.95 4.81

3.64E-05 3.41E-05, 3.18E-05 2.96E-05 2.74E-05 2.53E-05 2.31E-05 2.10E-05 1.90E-05 1.69E-05 1.49E-05 1.29E-05 1.09E-05
4.27E-05 4.09E-05 3.91E-05 3.72E-05 3.53E-05 3.32E-05 3.11E-05 2.90E-05 2.67E-05 2.44E-05 2.20E-05 1.95E-05 1.69E-05
5.65E-06 5.29E-06 4.93E-06 4.58E-06 4.23E-06 3.89E-06 3.56E-06 3.23E-06 2.90E-06 2.59E-06 2.28E-06 1.97E-06 1.67E-06
1.60E-07 1.54E-07 1.47E-07 1.40E-07 1.33E-07 1.25E-07 1.17E-07 1.09E-07 1.00E-07 9.17E-08 8.26E-08 7.33E-08 6.36E-08
4.84E-05 4.52E-05 4.22E-05 3.92E-05 3.62E-05 3.33E-05 3.04E-05 2.76E-05 2.49E-05 2.21E-05 1.95E-05 1.68E-05 1.43E-05

300 300 300 300 300 300 300 300 300 300 300 300 300
40 40 40 40 40 40 40 40 40 40 40 40 40
190 190 190 190 190 190 190 190 190 190 190 190 190

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a - n/a

11 11 10 10 9 9 9 9 9 8 8 8 7
2.10E+04 2.05E+04 1.82E+04 1.80E+04 1.77E+04 1.74E+04 1.68E+04 1.66E+04 1.65E+04 1.57E+04 1.57E+04 1.45E+04 1.41E+04

0.22 0.22 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.17 0.15 0.15
99 8 8 a 71 7 6| 6 5 5, 4, 41

_____ ____ _ _ _ _ _ _ _ _ _ _ _-IQ

V4
C.
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Tank Farm Operations Data -- Extensive Separations

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

56 55 53 52 51 15 7 7 8 8 5 1
224 220 210 208 202 60 29 30 30 30 19 4

264 258 247 244 238 71 34 35 36 36 22 4
56 55 53 52 51 15 7 7 8 8 5 1

600 588 563 556 541 162 77 79 81 81 50 10

1107 $106 $103 1102 $100 $92 188 187- - $86 ---83- - $18 $1

6.96E+10 6.82E+10 6.53E+10 6.45E+10 6.28E+10 1.88E+10 8.93E+09 9.17E+09 9.40E+09 9.40E+09 5.80E+09 1.16E+09
0.13 0.12 0.12 0.12 0.11 0.03 0.02 0.02 0.02 0.02 0.01 0.00
0.43 0.42 0.40 0.40 0.39 0.12 0.06 0.06 0.06 0.06 0.04 0.01
n/a n/a n/a n/al n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/f n/a n/a e n/a n/a n/a n/a n/a

0.49 0.48 0.46 0.45 0.44 0.13 0.06 0.06 0.07 0.07 0.04 0.01
0.08 0.07 . 0.07 0.07 0.07 0.02 0.01 0.01 0.01 0.01 0.01 0.00
4.49 4.40 4.22 4.16 4.05 1.21 0.58 0.59 0.61 0.61 0.37 0.07

9.00E-06 7.08E-06 5.19E-06 3.32E-06 1.47E-06 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
1.42E-05 1.15E-05 8.60E-06 5.63E-06 2.55E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.37E-06 1.08E-06 7.86E-07 .5.02E-07 *2.22E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.35E-08 4.31E-08 3.23E-08 2.12E-08 9.59E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.17E-05 9.20E-06 6.73E-06 4.30E-06 1.90E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

300 300 300 300 300 300 300, 300 300 300 200 100
40 40 40 40 40 40 40 40 40 40 30 20

190 190 190 190 190 190 190 190 190 190 130 70
n/a n/a n/a n/a n/a n/a n/a n/a n/ n/a n/a n/a

7 7 7 6 6 2 1 1 1 1 1 0
1.2E+04 1.29E+04 1.24E+04 1.22E+04 1.19E+04 3.56E+03 1.69E+03 1.74E+03 1.78E+03 1.78E+03 1.10E+03 2.20E+02

0.14 0.14 0.13 0.13 0.13 0.04 0.02 0.02 0.02 0.02 0.01 0.00
3 2 2 1 1 0 0 0 0 01 0
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Tank Farm Operations Data -- No Disposal Action

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Exempt FTEs
Rad 89 90 92 89 90 88 97 97 97 96 95 95

Non-Rad 354 358 366 358 358 352 388 388 386 384 379 379
Non-Exempt FTES

Rod 416 422 431 421 422 414 457 456 455 452 146 446
Non-Rad 89 90 92 90 90 89 98 97 .97 97 95 95

Total FTEs 948 960 981 958 960 943 1040 1038 1035 1029 1016 1016

Cost (1995-SM) -- 149-- -- $152 $155- $156 -$158 $153 $159 $160 $160 $160 $158 $158_

Non-Radiological
Emissions -

thermal (J) 1.10E+11 1.11E+11 1.14E+11 1.112+11 1.11E+11 1.09E+11 1.21E+11 1.20E+11 1.20E+11 1.19E+11 1.18E+11 1.18E+11
partlculate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21 0.21

volati.le organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73 0.73
fugitive dust (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

toxic air pollutants (kg) n/a n/a n/a - n/a n/a n/a n/a n/a n/a n/ n/a n/a

NOx (as N02) (kg) 0.77 0.78 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83 0.83
sox (as 502) (kg) 0.12 0.12 0.12 0.12 -0.12 0.12 0.13 0.13 0.13 0.13 0.13 0.13

carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 __7.77 7.75 7.71 _ 7.61 7.61

Radiological.
Emissions (curies)

Cs-137 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.51E-05 4.41E-05 4.31E-05 4.21E-05 4.11E-05 4.02E-05 3.93E-05
1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05
Sr-90 8.OOE-06 7.80E-06 7.61E-06 7.42E-06 7.24E-06 7.072-06 6.89E-06 6.73E-06 6.56E-06 6.40E-06 6.25E-06 6.09E-06

Total Alpha 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07
Total Beta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 6.05E-05 5.90E-05 5.76E-05 5.62E-05 5.482-05 5.35E-05 5.22E-05

Solid Wastes (cu. m)
radiological 270 . 300 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 .0 40 40 40 40 40
mixed 170 190 190 190 190 190 190 190 190 190 190 190
other n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Resources _____ __________

Electric Power (G~h) 11 11 11 11 11 11 12 12 12 12 12 12
Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.21E+04 2.24E+04

Diesel Fuet (cu. m) 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.24 0.2. 0.24
Steel(t) 10 10 10100 10 10 10 10 10 10 10 10
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Tank Farm Operations Data -- No Disposal Action

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

95 95 95 95 95 95 95 95 95 95 _____-95 95 95 95
379 379 379 379 379 379 379 379 379 379 379 379 379 379

446 446 446 446 446 446 446 446 446 446 446 446 446 446

95 95 95 95 95 95 95 95 95 95 95 95 95

1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016

$158- - $158- --$158- -- 158- $1158 S158 $158 $158 $158 $158 $158 -$158 571 _

1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18-11 1.18E+11 1.18+11 1.186+11 1.18E_11 1.18 *+1 1.18E+11

0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.2 0.21 0.21 0.21 0.21

0.73 0.73 0.73 0.73 0.73 0.73 0.73 _ 0.73 0.73 _0.73 __ 0.73 0.73 _ _0.73 0.73
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

0.83 0.83 - 0.83 0.83 0.83 8.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
0.13 0.13 0.13 0.13 0.13 0.13 0.13 . 0.13 0.13 0.13 0.13 0.13 0.13 0.13
7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61

3.84E-05 3.756-05 3.66E-051 3.58E-05 3.50E-05 3.42E-05 3.34E-05 3.26E-05 3.19E-05 3.12E-05 3.04E-05 2.97E-05 2.91E-05 2.84E-05

4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05

5.94E-06 5.80E-06 5.66E-06 5.52E-06 5.39E-06 5.25E-06 5.13E-06 5.00E-06 4.88E-06 4.76E-06 4.64E-06 4.53E-06 4.42E-06 4.31E-06

1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.736-07 1.73E-07 1.73E-07 1.73E-07

5.09E-05 4.96E-05 4.84E-05 4.72E-05 4.61E-05 4.50E-05 4.39E-05 4.28E-05 4.18E-05 4.07E-05 3.97E-05 3.88E-05 3.78E-05 3.69E-05

300 300 300 300. 300 300 300 300 300 300 300 300 300 300

40 40 40 40 40 40 40 40 40 40 40 40 40 40
190 190 190 190 190 190 190 190 190 190 190 190 190 190

n/a n/a nfl/a n/a n/a n/a f/a n/a n/a n/a n/a n/a n/a _n/a

12 12 . 12 12 12 12 12 12 12 12_ _ 1_ _12 1 _ 12

2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+64

0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24

10 10 .10 1010 0 10 10 10 10 10 10 10 1
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Tank Farm Operations Data -- No Disposal Action

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

95 95 95 95 95 95 95 95 95 95 95 95 .95 95
379 379 379 379 379 379 379 379 379 379 379 379 379

446 446 446 446 446 446 446 446 446 446 446 446 446 446
95 95 95 95 95 95 95 95 95 95 95 95 95 95

1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016 1016

- $158- $158 - $ ----$158 -$158 --$158 $158------$158--- $158- $158---- $158- ---$158 $158 $158

1.18E+il 1.1BE+il .1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.18E+11 1.1 E+11 1.1-E+1 fE1 .1E1

0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
0.3 0.3 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 ___0.73 0.73
n/a n/a n/a n/a, n/a n/a n/a n/a n/a n/a n/a n/a fn/a n/a

n/a n/a' n/a n/a n/a n/ n/a n/a. n/a n/o n/a _____n/a _ n/a fn/a
0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 083 0.83 0.83 0.83 __0.83

0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61 7.61

2.78E-05 2.71E-05 2.65E-05 2.59E-05 2.53E-05 2.47E-05 2.42E-05 2.36E-05 2.31E-05 2.25E-05 2.20E-05 2.15E-05 2.10E-05 2.066-05

4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05
4.21E-06 4.10E-06 4.00E-06 3.91E-06 3.81E-06 3.72E-06 3.63E-06 3.54E-06 3.45E-06 3.37E-06 3.29E-06 3.21E-06 3.13E-06 3.05E-06

1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07
3.60E-05 3.51E-05 3.43E-05 3.34E-05 3.26E-05 3.18E-05 3.10E-05 3.03E-05 2.95E-05 2.88E-05 2.81E-05 2.74E-05 2.68E-05 2.61E-05

300 300 300 300 . 300 300 300 300 300 300 300 300 300 300

40 40 40 40 40 40 40 40 40 40 _ 40 ____ 40 40
190 190 190 190 190 190 190 190 190 190 190____ 190 190

n/a n/0 fl/a n/a n// n/a n/a n/ fl/a __ n/a n/a n/a

12 12 12 12 12 12 12 12 12 ____12 _ 12 _2 _12 12
2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 2.2/E+04 2.246+04 2.24E+04

0.24 0.24 0.24 0.24 . 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24

10 101 10 10 10 1 10 10 id 1 u 1 10
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Tank Farm Operations Data -- No Disposal Action
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2035

95
379
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95

1016
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1.1SE+11
0.21
0.73

n/a
n/a

0.83
0.13
7.61
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1.18E+11
0.21
0.73

n/a
n/a

0.83
0.13
7.61

2.01E-05
4.60E-05
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1.73E-07
2.55E-05

200
30:

130
n/a

12
2.24E+04

0.24
10

_
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Tank Farm 0perations Data -- In Situ Chemical Stabilization

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Exempt FTEs -
Rod 89 90 '92 89 90 88 97 97 97 96 95

Ron-Rad 354 358 366 358 358 352 388 388 386 384 379
Hon-Exempt FTEs

Rod 416 422 431 421 422 414 457 456 455 452 446
Non-Rad 89 90 92 90 90 89 98 97 97 97 95

Total FTEs 948 960 981 958 960 91.3 1I0 1038 1035 1029 1016

Cost-(1995-) -$1449 $152 $155 _$156 $158 $153 $159 $160 $160 $160 $158

Non-Radiological .... . . .. . .
Emissions

thermal (I) 1.1OE+11 1.11E+11 1.14E+11 1.11E+11 1.11E+11 .09E+11 1.21E+11 1.20E+11 1.20E+11 1.19E+11 A1B8E+I1
particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73
fugitive dust (kg) n/a n/a NO n/a n/a N . n/a Iva n/a n/a n/a

toxic air pollutants (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

fOx (as N02) (kg) 0.77 - 0.78 - 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83
Sox (as S02) (kg) 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13 -

carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 . 7.06 7.79 7.77 7.75 7.71 '7.61

Radiological -

Emissions (curies)
Cs-137 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.29E-05 3.97E-05 _3.65E-05 _3.34E-05S 3.02E-05 2.71E-05
1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.38E-05 4.15E-05 3.90E-05 3.65E-05 3.38E-05 3.10E-05
Sr-90 8.00E-06 7.80E-06 7.61E-06 7.42E-06 7.24E-06 _6.73E-06 6.21E-06 5.71E-06 5.20E-06 4.71-06 4.21E-06

Total Alpha 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.65E-07 1.56E-07 1.47E-07 1.37E-07 1.27E-07 1.17E-07
Total Beta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 5.76E-05 5.32E-05 4.89E-05 4.45E-05 4.03E-05 3.60E-05

Solid Wastes (cu. M)
radiological 270 . 300 -300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 40 40 40 40 40
mixed 170 190 190 190 190 190 190 190 190 190 190
other n/a n/a n/a n/a n/a n/a n/a n/a n/a _ _n/a n/a

Resources
Electric Power (CWh) 11 11 11 11 11 11 12 12 12 12 _ 12

Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.24E+04

Diesel Fuel (cu. m) 0 0.2 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.24 ___0. 0.24
Steet Ct) 10 10 10 10 10 10 9 8 8 7 
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Tank Farm Operations Data -- In Situ Chemicat Stabilization

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

89 87 77 76 75 74 71 70 70 47 23
357 348 308 306 300 296 285 281 281 187 94

420 410 363 360 353 348 335 331 331 221 110
90 88 78 77 75 74 72 71 71 47 24

955 933 826 819 804 792 762 753 753 502 251

150 - - $147 -$133 - $132 $130 $129 $125 $124 $123 $118 $115

1.11E+11 1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.74E+10 5.82E+10 2.91E+10
0.20 0.20 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.11 0.05
0.69 0.67 0.59 0.59 0.58 0.57 0.55 0.54 0.54 0.36 0.18
n/a n/a n/a n/a N/a n/a n/a n/a N/ n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a N/a n/a n/a

0.78 0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.41 0.20
0.12 0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.06 0.03
7.15 6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.64 3.76 1.88

2.40E-05 2.08E-05 1.77E-05 1.46E-05 1.16E-05 8.47E-06 5.39E-06 2.31E-06 0.OOE+00 0.00E+00 0.00E+00
2.81E-05 2.50E-05 2.18E-05 1.84E-05 1.49E-05 1.11E-05 7.26E-06 3.18E-06 0.00E+00 0.00E+00 0.00_E+00
3.72E-06 3.23E-06 2.75E-06 2.26E-06 1.78E-06 1.30E-06 8.29E-07 3.54E-07 0.00E+00 0.00E+00 0.00E+00
1.06E-07 9.40E-08 8.19E-08 +6.92E-08 5.59E-08 4.19E-08 2.73E-08 1.19E-08 0.00E+00 0.006+00 0.006E+00
3.18E-05 2.77E-05 2.35E-05 1.94E-05 1.53E-05 1.12E-05 7.09E-06 3.03E-06 0.00E+00 0.00E+00 0.006+00

300 300 300 300 300 300 300 300 300 200 100
40 40 40 40 40 40 40 40 40 3 ___ 20
190 190 190 190 190 190 190 190 190 130 70

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

11 11 10 10 9 9 9 9 9, 6 3

2.10E+04| 2.05E+04 1.82E+04 1.80E+04 1.77E+04 1.74E+04 1.68E+04 1.66E+04 1.66E+04 1.10E+04 5.52E+03
0.22 0.22 0.19 0.19 0.1 0.18 0.18 0.17 0.17 0.12 0.06

6 5 5 4 3 2 2 1 0 0 0
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Tank Farm Operations Data -- In Situ Disposal, Radio Frequence Drying

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Exempt FEs ..
Rod 89 90 92 89 90 88 97 97 _ 97 96 95 89

Non-Rod 354 358 366 358 358 352 388 388 386 384 379 357

Non-Exempt FTES
- Rad 416 422 431 421 422 414 457 456 455 452 446 420
Non-Rod 89 90 92 90 90 89 98 97 97 _ 97 95 90

Total FTES - 948 960 981 958 960 943 1040 1038 1035 1029 1016 955

Cost (1995 $M) -- $149- $152- - S--$155- ---- $156-- -$158- - $153 $159 -$160 $160 $160 $158 $150

Non-Radiological 
Emi ss ions 1.1111+11_ ____________l ___ - 1 T ~l- sF;fI-i

thermal () 1.10E+11 1.11E+11 1.14E+11 1.111.11 1.11+11 1.09E1 212+1E1 1. 1 19E 118E+1 1.11E+I1

particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21 0.20

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73 0.69
fugitive dust (kg) n/a n/a n/a n/a n/a n/a n/a - n/a n/a _n/a n/a n/a

toxic air pollutants (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/n n/a n/a n/a

Nox (as N02) (kg) 0.77 0.78 0.80 0.78 - 0.78 0.77 0.84 0.84 0.84. 0.84 0.83 0.78

Sox (as S02) (kg) 0.12 0.12 0.12 0.12 +A1 0.12 0.13 0.13 0.13 0.13 0.13 0.12
carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 7.77 7.75 7.71 7.61 7.15

Radiological .. - ..

Emissions (curies) ., .
Cs-137 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.37E-05 4.12E-05 3.89-05 3.65E-05 3.42205 3.20_-05 2.97E-05

1-129 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.60E-05 4.46E-05 4.31E-05 4.15E-05 3.99E-05 3.83E-05 3.66E-05 3.49E-05
Sr-90 8.00E-06 7.80E-06 7.61E-06 7.42E-06 7.24E-06 6.84E-06 6.45E-06 6.07E-06 70E06_5.33206 4.97E-0_6 4.62E-06

Total.Alpha 1.73E-07 1.73E-07 1.73E-07 1.73E-07 -1.73E-07 1.68E-07 1.62E-07 1.56E-07 1.50E-07 1.44E-07 1.38E-07 1.31E-07
Total Beta 6.842-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 5.86E-05 5.52E-05 5.20E-05 4.87E-05 4.56E-05 4.25E-05 3.95E-05

Solid Wastes (cu. m) .__
radiologicat 270 300 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 40 40 40 40 40 40 _ 40

mixed 170 190 190 190 190 190 190 190 190 190 190 190

other n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a __ n/a n/a

Resources
Electric Power (GWh) 11 11 11 11 11 11 12 12 12 12 12 11

Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.24E+04 2.10E04

Dieset Fuel (cu. m) 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.24 0.24 0.22
Steel (t) 10 10 10 10 10 10 9 9 9 8 8 8

0.
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Tank Farm Operations Data -- In Situ Disposal, Radio Frequence Drying

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

87 77 76 75 74 71 70 70 66 67 62 60 56 55
348 308 306 300 296 285 281 279 266 266 247 240 224 220

410 363 360 353 348 335 331 329 313 313 290 282 264 258
88 78 77 75 74 72 71 70 67 67 62 60 56 55

933 826 819 804 792 762 753 748 712 713 661 642 600 588

$147 $133 $132 $130 $129 $125 $124 $123 $118 $115 $113 $110 $107 $106

1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.68E+10 8.26E+10 8.27E+10 7.67E+10 7.45E+10 6.96E+10 6.82E110
0.20 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.14 0.14 0.13 0.12
0.67 8.59 0.59 0.58 0.57 0.55 0.54 0.54 0.51 0.51 0.47 0.46 0.43 0.42
n/a n/a n/a n/ n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/al n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.58 0.58 0.54 0.52 0.49 0.48
0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.08 0.08 0.08 0.07
6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.60 5.33 5.34 4.95 4.81 4.49 4.40

2.76E-05 2.54E-05 2.33E-05 2.12E-05 1.92E-05 1.72E-05 1.52E-05 1.33E-05 1.14E-05 9.54E-06 7.70E-06 5.88E-06 4.10E-06 2.34E-06
3.31E-05 3.12E-05 2.93E-05 2.73E-05 2.53E-05 2.32E-05 2.10E-05 1.88E-05 1.65E-05 1.41E-05 1.16E-05 9.10E-06 6.49E-06 3.80E-06
4.27E-06 3.93E-06 3.60E-06 3.28E-06 2.96E-06 2.65E-06 2.34E-06 2.04E-06 1.75E-06 1.46E-06 1.17E-06 8.96E-07 6.23E-07 3.56E-07
1.24E-07 1.17E-07 1.10E-07 1.03E-07 9.50E-08 8.71E-08 7.89E-08 7.05E-08 6.19E-08 5.29E-08 4.37E-08 3.42E-08 2.44E-08 1.43E-08
3.66E-05 3.37E-05 3.08E-05 2.80E-05 2.53E-05 2.27E-05 2.00E-05 1.75E-05 1.49E-05 1.25E-05 1.00E-05 7.67E-06 5.34E-06 3.05E-06

300 300 300 .300 300 300 300 300 300 300 300 300 300 300
40 .40 40 40 40 40 40 40 40 40 40 40 40 40

190 190 190 190 190 190 190 190 190 190 190 190 190 190
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/o n/a n/a n/a

11 10 10 9 9 9 9 9 8 a 8 7 7 7
2.05E+04 1.82E+04 1.802+04 1.77E+04 1.74E+04 1.68E+04 1.66E+04 1.65E+04 1.57E+04 1.57E+04 1.45E+04 1.41E+04 1.32E+04 1.29E+04

0.22 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.17 0.15 0.15 0.14 0.14
71 6 6 5 5 5 4 4 3 3 2 1 1

Page 2

- 77S,7,

ZA



Tank Farm Operations Data -- In Situ Disposal, Radio Frequence Drying

2021 2022 2023 2024

53 53 35 18
210 210 140 70

247 247 - 165 - 83
53 53 35 18

563 563 375 188

$103 $102 $100 $92

6.53E+10 6.53E+10 4.35E+10 2.18E+10
0.12 0.12 0.08 0.04
0.40 0.40 0.27 0.13
nf/fl n/a N/a n/a
n/a n/a n/a n/a
0.46 0.46 0.30 0.15
0.07 0.07 0.05 0.02
4.22 4.22 2.81 . 1.41

6.15E-07 0.00E+00 0.00E+00 0.00E+00
1.02E-06 0.00E+00 0.00E+00 0.00E+00
9.33E-08 0.00E+00 0.00E+00 0.00E+00
3.83E-09 0.00E+00 0.00E+00 0.00E+00
7.98E-07 0.00E+00 0.00E+00 0.00E+00

300 300 200 100
40 40 30 20
190 190 130 70
n/a n/o n/a n/a

7 7 4 2
1.24E+04 1.24E+04 8.25E+03 4.14E+03

0.13 0.13 0.09 0.04
0 0. 0 0

/7-3

3979
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Tank Farm Operations Data -- In Situ Vitrification

Fiscal Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Exempt FTEs
Rad 89 90 92 89 90 88 97 97 97 96 95 89

Non-Rad 354 358 366 358 358 352 388 388 386 384 379 357

Non-Exempt FTEs -
Rad 416 422 431 421 422 414 457 456 455 452 6 20

Non-Rod 89 90 92 90 90 89 98 97 97 97 95 90

Total FTEs 948 960 981 958 960 943 1040 1038 1035 __1029 1016 955

cost (1995 SM) $149 $152 $155 $156 - --$158 $153 $159 - $160 $160 $160 $158 150

Non-Radiologicat -
Em iss ions -7 - __ T _ IT - --f -_ _ _ _ ________

thermal CJ) 1.10E+11 1.11E+11 1.14E+11 1.iE+11 1.11E+11 1.09E+11 1.215+11 0+11 1.20E_1 1.19E+11 _1.18E+11 1 11E+11

particulate (kg) 0.20 0.20 0.21 0.20 0.20 0.20 0.22 0.22 0.22 0.22 0.21 0.20

volatile organics (kg) 0.68 0.69 0.70 0.69 0.69 0.68 0.75 0.74 0.74 0.74 0.73 0.69

fugitive dust (kg) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/an/a
toxic air pollutants (kg) n/a n/a n/a n/a n/a - n/a n/a n/a n/a n/a n/L n/a

NOx (as NO2) (kg) 0.77 0.78 0.80 0.78 0.78 0.77 0.84 0.84 0.84 0.84 0.83 0.78

Sox (as 502) (kg) 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13 0.12
carbon monoxide (kg) 7.10 7.19 7.35 7.17 7.19 7.06 7.79 7.77 7.75 7.71 7.61 7.15

Radiological _ _ _

Emissions (curies)
Cs-137 I 5.06E-05 4.95E-05 4.83E-05 4.72E-05 4.61E-05 4.33E-05 4.05E-05 3.77E-05 3.50E-05 3.23E-05 2.96E-05 2.69E-05
1-129 4.60E-05 4.602-05 4.60E-05 4.60E-05 4.60E-05 4.42E-05 4.23E-05 4.03E-05 3.82E-05 3.61E-05 3.39E-05 3.16E-05
Sr-90 8.00E-06 7i.80E-06 7.61E-06 7.42E-06 7.24E-06 6.79E-06 6.33E-06 5.89E-06 5.45E-06 5.02E-06 4.60E-06 4.18E-06

Totat Alpha 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.73E-07 1.66E-07 1.59E-0? 1.51E-07 1.44E-07 1.36E-07 1.27E-07 1.19E-0?
Total Beta 6.84E-05 6.68E-05 6.51E-05 6.35E-05 6.20E-05 5.81E-05 5.42E-05 5.04E-05 4.67E-05 4.30E-05 3.94E-05 3.58E-05

solid Wastes (Cu. M) ---------- --
radiological 270 . 300 300 300 300 300 300 300 300 300 300 300

toxic 35 40 40 40 40 _40 40 40 40 40 40 40

mixed 170 190 190 190 190 190 190 190 190 190 190 190
other n/a n/a n/a n/n n/a n/a n/a n/a n/ a n/a n/ ..a n/a

Resources
Electric Power (GWh) 11 11 11 11 11 11 12 12 12 12 12 11

Water (cu. m) 2.09E+04 2.11E+04 2.16E+04 2.11E+04 2.11E+04 2.07E+04 2.29E+04 2.28E+04 2.28E+04 2.26E+04 2.21E+04 2.10E+04

Diesel Fuel (cu. m) 0.22 0.22 0.23 0.22 0.22 0.22 0.24 0.24 0.24 0.24 0.24 0.22
Steel(t) 10, 10 10 10, 10 10 9 9 8 8 7 7

c~.
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Tank Farm Operations Data -- In Situ Vitrification

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

87 77 76 75 74 71 70 70 66 67 67 44 22
348 308 306 . 300 296 285 281 279 266 266 266 177 89

410 363 .360 353 348 335 331 329 313 313 313 209 105
88 78 77 75 74 72 71 70 67 67 67 45 22

933 826 819 804 792 762 753 748 712 713 713 475 238

$147 $133 $132 $130 $129 $12 $124 $123 111S $115 $113 $10 $0

1.08E+11 9.58E+10 9.50E+10 9.33E+10 9.19E+10 8.84E+10 8.74E+10 8.68E+10 8.26E+10 8.27E+10 8.27E+10 5.51E+10 2.76E+10
0.20 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.15 0.10 0.05
0.67 0.59 0.59 0.58 0.57 0.55 0.54 0.54 0.51 0.51 0.51 0.34 0.17
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
0.76 0.67 0.67 0.65 0.64 0.62 0.61 0.61 0.58 0.58 0.58 0.39 0.19
0.12 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.06 0.03
6.99 6.19 6.13 6.02 5.93 5.71 5.64 5.60 5.33 5.34 5.34 3.56 1.78

2.43E-05 2.1721-05 1.92E-05 1.66E-05 1.41E-05 1.16E-05 9.14E-06 6.69E-06 4.26E-06 1.85E-06 0.OOE+00 0 +00 o.o0Et0O
2.92E-05 2.67E-05 2.41E-05 2.14E-05 1.85E-05 1.56E-05 1.26E-05 9.43E-06 6.15E-06 2.73E-06 0.00E+00 0.00E+00 0.00E+00
3.77E-06 3.36E-06 2.96E-06 2.56E-06 2.17I-06 1.78E-06 1.40E-06 1.0 3I 6 6.52E-07 2.83-07 0.002+00 0 ;2600 0060+
1.10E-07 1.00E-07 9.04E-08 8.03E-08 6.97E-08 5.87E-08 4.73E-08 3.54E-08 2.31E-08 1.03E-08 0.00E+00 0.00E+00 0.002*00
3.23E-05 2.88E-05 2.53E-05 2.19E-05 1.86E-05 1.53E-05 1.20E-05 8.77E-06 5.58E-06 2.42E-06 0.00E+00 0.00E+00 0.00E+00

300 300 300 300 300 300 300 300 300 300 300 200 100
40 40 40 40 40 40 40 40 40 40 40 30 20

190 190 190 190 190 190 190 190 190 190 190 130 70
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

11 10 10 9 9 9 9 9 8 8 8 6 3
2.05E+04 1.82E+04 1.80E+04 1.77E+04 1.74E+04 1.68E+04 1.66E+04 1.65E+0+0 4 1.E+04 1.57E+04 1.57E+04 1.05E+04 5.24E+03

0.22 0.19 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.1? 0.17 0.11 0.06
6 6 5 5 43 3 2 1 1 6 0 0,
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Appendix B

Annual Percent Distribution functions for In Situ Disposal
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Annual Per Cent Distribution of Operating Nanhours -- In Situ Chemical Stabilization
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Annual Per Cent Distribution of Oper..og Manhours -- Drying and Gravel Fill
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Annual Percent Distribution of Operating Manhours -- In Situ Vitr(iication
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NO ACTION SCHEDULE FEIS SCHEDULE

Continued Operations 1997-2097

LONG-TERM MANAGEMENT SCHEDULE
Continued Operations
Construction

Waste Rerieval 2033-2037 2083-2087

Now Tanks 2033-2037 2083-2087

Operations 2037-2042 2087-2092

D&O 2042-2047 2092-2097

Monitoring & Maintenance 1997-2097

LN ITUILL-AND CAP SCHEDULE
Continued Operations 1997-2009

Research and Development A

Construction 2003-2006

Operation 2000-2009

D&D 2009-2012

Monitoring and Maintenance 2009-2029

Closure 2012-2029

Post Closure Monitoring 2029-2129

1IN SITU VITRIFICATION SCHEDULE
- IFEIS

Continued Operations 1997-2013
Research and Development 1997-2002

Construction 1999-2016

Operation - 2005-2016

DST evaporaton 2000-2006

ISV strart up 2005-2008

. ISV operation 2008-2013

D&D 2013-2016

Monitoring and Maintenance 2016-2033

Closure 2016-2033

Post Closure Monitoring 2033-2133

EX SITU INTERMEDIATE SEPARATIONS SCHEDULE

Continued Operations 1997-2022

Research and Development 1997-2018

Construction I
Waste Retrieval and Transfer 1998-2017

Waste Treatment 1999-2009

HLW 2003-2009

LAW 1999-2004

Operation
Waste Retrieval 2001-2022

Treatment
Pretreatment 2004-2022

LLWVitrification 2005-2022

HLWVitrification 2011-2022

LLW Disposal 2005-2022

HLW Transportation and Disposal 2022-2040

D&D -
Waste Retrieval facIlities 2013-2025

Treatment Facilities 2022-2031

r7' 7- 3 C
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Monitoring and Maintenance
HLW (assess impacts for 50 yr period) 2022-2040

LLW Disposal

Closure 2010-2034

Post Closure Monitoring 2034-2134

-T1
EX SITU NO SEPARATIONS (VITRIFICATIONAND CALCINATION)

Continued Operations 1997-2020

Research and Development 1997-2007

Construction I
s r nd Transfer 1998-2017

1999-2005

Operation003-2020

%HLW i 2006-2020

HLW Transportaton and Disposal 2020-2040

D&DI
Waste Retrieval facilities 015-2023

Treatment Facilities 2020-2025

Monitoring and Maintenance
HLW (assess impacts for 50 yrs) 2020-2040

Closure 2011-2026

Post Closure Monitoring 2025-2125

EX SITU EXTENSIVE SEPARATIONS SCHEDULE

Continued Operations 1997-2023

Research and Development 1997-2018

Constrction
Waste Retrieval and Transfer 1998-2016

Waste Treatment 1999-2011

HLW 2001-2006

LAW 1999-2004

Operation
Waste Retrieval 003-2023

Treatment 2004-2023

Pretreatment 2004-2023

LLWVitrification 2006-2023

HLWVitrification 2013-2023

LLW Disposal 2006-2023

HLW Transportation and Disposal 022-2025

D&D
Waste Retrieval facilities 014-2024

Treatment Facilities 2023-2028

Monitoring and Maintenance
HILW 2023-2025

ILW Disposal
Closure I012-2032
Post Closure Monitoring 032-2132

EX SITUIIN SITU COMBINATION 2
Continued Operations 1997-2022

Research and Development 1997-2018

Construction I
Waste Retrieval and Transfer 1998-2016

Waste Treatment 1999-2008

1 HLW 2002-2008

5- 'r --3145
49J -7 05o74
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LAW '1999-2004

Fill & Cap 2003-2005

Operation
Waste Retrieval 2002-2022

Treatment 2004-2022

Pretreatment- 2004-2022

LLW Vitrification 2006-2022

HLWVitrification 2009-2022

LLW Disposal
HLW Transportation and Disposal 2022-2040
Fill and Cap Operations 2000-2009

D&D
Waste Retrieval facilities 013-2024

Treatment Facilities 022-2031

IFill and Cap Equipment 022-2025

Monitoring and Maintenance 013-2024

HLW K2022-2040

Closure 2010-2032

Post Closure Monitoring 2032-2132

I IEX SITUIIN SITU COMBINA TION I1___ ___

Continued Operations 1997-2023

Research and Development 1997-2018

Construction
Waste Retrieval and Transfer 1998-2016

Waste Treatment 1999-2009

HLW 1 2003-2009

LAW 1999-2005

Fill & Cap 2003-2005

Operation
Waste Retrieval 2002-2022

Treatment 2005-2023

Pretreatment 2005-2023

LLWVitrification 006-2023

HLWViIrification 2010-2023

LLW Disposal 2006-2023

HLWTransportation and Disposal 022-2040

Fill and Cap Operations 2000-2009

D&D
Waste Retrieval facilities 12013-2024

Treatment Facilities 2023-2032

Fill and Cap Equipment 2022-2025

Monitoring and Maintenance
HLW R023-2040

Closure 2011-2035

Post Closure Monitoring 2035-2135

PHASED IMPLEMENTATION SCHEDULE p Phase 2

Continued Operations 1997-2028

Research and Development
Construction

Phase 1 1998-2002

Retrieval 2004-2020

hase 2 2006-2012

4& c 7 ~ 3e1t<

Page 3
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49c/ '7p<7
HLWI 2007-2012

LAWI -2006-2011

Operation
Phase 1 2002-2012
LAW Treatment Plants 2002-200

-LW Treatment Plant 2002-2008

Phase 2
Waste Retrieval 2008-2028

Treatment
HLW 2012-2028

LAW 2011-2024

D&D 2015-2031

Monitoring and Maintenance
HLW 1 2028-2040

-LW Transportation 2022-2040

Closure _ 2016-2040

Post Closure M&M 2040-2140

CAPSULES NO ACTION _

Continued Operation 1997-2007
Research and Development
Construction
Operation
D&D
Monitoring and Maintenance

CAPSULES ONSITE DISPOSAL -

Continued Operation 1997-2028

Research and Development
Construction 2002-2009

Operation - 2010-2029

D&D
Monitoring and Maintenance 2029-2129

CAPSULES OVERPACK AND SHIP

Continued Operation 1997-2028

Research and Development
Construction 2002-2009

Operation 2010-2028

HLW Transportation and Disposal 2028-2029
D&D
Monitoring and Maintenance 010-2029

CAPSULES VITRIFY WITH TANK WASTES

Continued Operation 1997-2023

Research and Development
Construction 2007-2012

Operation 2012-2028

D&D 2028-2033

Monitoring and Maintenance 028-2040
HLW Transporation to Repository 12022-2040

Page 4
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FAX COVER SHEET

Date: February 29, 1996

Page 1 of 3 Pages (Coversheet included)

Fax Number To: Fax Number From:
736-7504 373-6594

Name: Name:

Colin Henderson John Guberski

Phone Number/Location: Phone Number/Location:
736-0616 376-5084/2750/A-123

Organization: Organization:
Jacobs Engineering TFTP Environmental Compliance

Message

Here are details on W-058, Cross site transfer.

A-5000-865 (01/92) t&189



02/29/96 13:37

WHC-SD-W058-FOC-001
Revision 3

3.3 RANGE OF OPERATION

Th- priwfzry and zearaki-y eentaimmet r g d a syste z ft3
n---- to t-----f tank wates with th.. f4h1n~;:hritritl

Z $'g% W

Desion parameters

Achievable design velocity

Specific gravity
Viscosity
Solid content

Miller number
Minimum pH (Harris 1992)

Transfers/flushes
Temperature
Transfers/flushes

Insulation
Particle size
Friction factor

4.5 ft/s

1.5
30.0 cP
30.0 displacement vol%

<100

1.25
10 cP
20.0 displacement vol%

<100

11.0

35 to 00 *F
Required .
0.5 to 4,000 -ni
0.040 011,

11.0

35 to 200 *F
Required
0.5- to 4,000 pm
Newtonian flow

3.4 PIPING -P n

The pipeline system shall consist of pipe-in-P\pe transfer lines in a
routing configuration as shown in Figure 1-2. The pipe-in-pipe transfer lines
shall comply with the secondary containment requirements in WAC 173-303-400;
WAC 173-303-640; and DOE Order 6430.IA, General Design Criteria (DOE 1989).

The primary piping shall be 304L stainless steel and the encasement
piping shall be carbon steel -(Parsons 1994). The piping components shall be
chemically compatible with the alkaline radioactive mixed liquid waste listed
in Appendix A. The system also shall be designed with a 230 psi relief valve
to prevent overpressurization of the existing connecting transfer line
network. Pump 102-SY will be capable of supplying 140 gal/min and 20 ft of
net.positive suction head to the suction of the Project W-058 booster punp .

All pipe and pipe fittings outside the diversion boxes and other boxes -
are to (1) be joined with welds, (2) be provided with the capability for
periodic pressure tests, and (3) have water flush capabilities. Piping within
the boxes may be joined via jumpers, welds, or mechanical means, eeept

rwrd :< lsk4ratizznal pip: thz1 ::nuciti for transfer feiltyadeaseof maintenance. &bsejM: N: as

"0- to 50-pn particles will comprise approximately 95% of total.
50- to 500-pm particles will'comprise <5% of total.
500- to 4.000-m particles will comprise <1% of total.

3-2

3-2

guo
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WkC-SD-W058-FDC-001
Revision 4

3.4 PIPINS

post-it* Fax Note 7671

cajoapt C
P.

Fax#

The pipeline system shall consist of pipe-in-pipe transfer lines in a
routing configuration as shown in Figure 1-2. The pipe-in-pipe transfer lines
shall comply with the secondary containment requirements in WAC 173-303-400;
WAC 173-303-640; and-DOE Order 6430.IA, General Design Criteria (DOE 1989).

The primary piping shall be 304L stainless steel and the encasement
piping shall be carbon steel (Parsons 1994). The piping components shall be
chemically compatible with the alkaline radioactive mixed liquid waste listed
in Appendix A. The system also shall be designed with a 230 psi relief valve
to prevent overpressurization of the existing connecting transfer line
network. Pump 102-SY will be capable of supplying -140 gal/min and 20 ft of
net positive suction head to the suction of the Project W-058 booster pump(s).

All pipe and pipe fittings outside the diversion boxes and other boxes
are to (1) be joined with welds, (2) be provided with the capability for

.periodic pressure tests, and (3) have water flush capabilities. Piping within.
the boxes may be joined via jumpers, welds, or mechanical means as required
for transfer flexibility and ease of maintenance. However, national pipe
thread connections shall not be used for piping in contact with the waste.
Provisions for maintenance shall be incorporated.

The system shall be designed and constructed to minimize the settling of
solids in the pipes, pipe fittings, or other piping components during and
after the batch transfers. The system also shall be designed such that the

Table 3-1. Design Parameters. .

Achievable design velocity 4.5 ft/s 6.0 ft/s
Specific gravity (mixture) 1.5 1.25
Viscosity -30.0 cP 10 cP -
Solid content 30% solids 20% solids

volume fraction volume fraction
Miller number
Minimum pH (Harris 1992) <100 <100

Transfers/flushes
Temperature 11.0 11.0
Transfers/flushes

Insulation 35 to 200 'F 35 to 200 'F
Particle s.ize** Required Required
Friction factor 0.5 to 4,000 pm 0.5 to 4,000 pm

0.0404 (non-Newtonian) Newtonian flow

S Achievable design velocity is the theoretical velocity at which the
pumped materials with the characteristics shown in this table can be
transferred. It is not Intended or implied that these velocities are the
optimal transfer velocities for waste with the given characteristics.

.*0- to 5.0-pm particles will comprise approximately 95% of total.
50- to 500-pm particles will comprise <5% of total.
500- to 4,000-pm particles will comprise <1% of total.

Z3fz',.: '-JE-M2 y4 2 'o6t

3-2
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Table D.5.15.1 All the alternative post-remediation total cancer incidence and cancer fatality for 10,000 years from

present time

Native American Residential Farmer Industrial Worker Recreational user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer Cancer Cancer

Incidence' Fatality2 Incidencel Fatality2 Incidence' Fatality' Incidence' Fatality 2

No Action 2597 2164 759 632 441 367 52 43

Long-Term Management 2720 2266 68f 567 441 367 50 41

In Situ Fill and Cap 1261 1051 400 333 459 383 29 24

In Situ Vitrification 3 2 0 0 2 1 0 0

Ex Situ intermediate Separation 40 33 12 10 18 15 0 0

Ex Situ No Separation 40 33 12 10 18 15 0 0

Ex Situ Extensive Separation 40 33 12 10 18 15 0 0

Ex Situ In Situ Combination 1 200 166 72 60 183 153 1 0

Ex Situ In Situ Combination 2 225 204 76 64 183 153 4 3

Phased Implementation 40 33 12 10 18 15 0 0

_PopulationDensity (# of Indv./ km 2) 1.91 4.97 NA 18.75

Population per Generation (# of Indv) 1500 3900 2200 1950

Total population in 10,000 yr (# of Indv) 214,286 557,143 733,333 650,000

Area of Land Use (kni 2) 785 785 Maximum Risk 104

1
2

Dose to risk conversion factor for cancer incidence used is 6.OE-04 (ICRP 1991)
Dose to risk conversion factor for cancer fatality used is 5.0E-04 (ICRP 1991)



NA Native American

Page 1

NA km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 93 507.51 253.76 17 927.71 463.86 0 0.00 0.00 0 0.00 0.00
0.9 17 92.77 41.75 5 272.86 122.79 0 0.00 0.00 0 0.00 0.00
0.8 21 114.60 45.84 2 109.14 43.66 0 0.00 0.00 0 0.00 0.00
0.7 14 76.40 26.74 5 272.86 95.50 0 0.00 0.00 0 0.00 0.00
0.6 23 125.51 37.65 6 327.43 98.23 0 0.00 0.00 0 0.00 0.00
0.5 27 147.34 36.84 9 491.14 122.79 0 0.00 0.00 0 0.00 0.00
0.4 55 300.14 60.03 16 873.14 174.63 0 0.00 0.00 0 0.00 0.00
0.3 37 201.91 30.29 18 982.29 147.34 0 0.00 0.00 0 0.00 0.00
0.2 35 191.00 19.10 67 3656.29 365.63 0 0.00 0.00 0 0.00 0.00
0.1 6 32.74 1.64 9 491.14 24.56 0 0.00 0.00 0 0.00 0.00

0.09 5 27.29 1.23 8 436.57 19.65 0 0.00 0.00 0 0.00 0.00
0.08 8 43.66 1.75 16 873.14 34.93 0 0.00 0.00 0 0.00 0.00
0.07 4 21.83 0.76 17 927.71 32.47 0 0.00 0.00 0 0.00 0.00
0.06 9 49.11 1.47 19 1036.86 31.11 0 0.00 0.00 0 0.00 0.00
0.05 13 70.94 1.77 34 1855.43 46.39 0 0.00 0.00 0 0.00 0.00
0.04 13 70.94 1.42 28 1528.00 30.56 1 68.21 1.36 0 0.00 0.00
0.03 19 103.69 1.56 43 2346.57 35.20 0 0.00 0.00 0 0.00 0.00
'0.02 19 103.69 1.04 74 4038.29 40.38 3 204.64 2.05 0 0.00 0.00
0.01 21 114.60 0.57 39 2128.29 10.64 10 682.14 3.41 0 0.00 0.00

0.005 48 261.94 0.65 153 8349.43 20.87 114 7776.43 19.44 60 8185.71 20.46
0.001 82 447.49 0.22 72 3929.14 1.96 127 8663.21 4.33 214 29195.71 14.60

0.0001 85 463.86 0.02 36 1964.57 0.10 100 6821.43 0.34 183 24966.43 1.25
0.00001 33 180.09 0.00 33 1800.86 0.01 93 6343.93 0.03 176 24011.43 0.12

0.000001 21 114.60 0.00 17 927.71 0.00 42 2865.00 0.00 43 5866.43 0.00
0 77 420.20 0.00 42 2292.00 0.00 295 20123.21 0.00 109 14870.71 0.00

785 566.10 785 1963.23 785 30.97 785 36.43
Total
2596.73
2163.94 - -



LTM Native American

LTM km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 36 196.46 98.23 12 654.86 327.43 0 0.00 0.00 0 0.00 0.001
0.9 28 152.80 68.76 8 436.57 196.46 0 0.00 0.00 0 0.00 0.00

8 21 114.60 45.84 6 327.43 130.97 0 0.00 0.00 0 0.00 0.00
0.7 28 152.80 53.48 7 382.00 133.70 0 0.00 0.00 0 0.00 0.00
0.6 18 98.23 29.47 11 600.29 180.09 0 0.00 0.00 0 0.00 0.00
0.5 36 196.46 49.11 9 491.14 122.79 0 0.00 0.00 0 0.00 0.00
0.4 47 256.49 51.30 20 1091.43 218.29 0 0.00 0.00 0 0.00 0.00
0.3 79 431.11 64.67 30 1637.14 245.57 0 0.00 0.00 0 0.00 0.00
0.2 48 261.94 26.19 51 2783.14 278.31 0 0.00 0.00 0 0.00 0.00
0.1 4 21.83 1.09 8 436.57 21.83 0 0.00 0.00 0 0.00 0.00

0.09 7 38.20 1.72 10 545.71 24.56 0 0.00 0.00 0 0.00 0.00
0.08 5 27.29 1.09 11 600.29 24.01 0 0.00 0.00 0 0.00 0.00
0.07 7 38.20 1.34 18 982.29 34.38 0 0.00 0.00 0 0.00 0.00
0.06 6 32.74 0.98 18 982.29 29.47 0 0.00 0.00 0 0.00 0.00
0.05 9 49.11 1.23 32 1746.29 43.66 0 0.00 0.00 0 0.00 0.00
0.04 14 76.40 1.53 27 1473.43 29.47 1 68.21 1.36 0 0.00 0.00
0.03 28 152.80 2.29 44 2401.14 36.02 0 0.00 0.00 0 0.00 0.00
'0.02 46 251.03 2.51 71 3874.57 38.75 3 204.64 2.05 0 0.00 0.00
0.01 27 147.34 0.74 41 2237.43 11.19 10 682.14 3.41 0 0.00 0.00

0.005 48 261.94 0.65 152 8294.86 20.74 114 7776.43 19.44 60 8185.71 20.46
- 0.001 131 714.89 0.36 70 3820.00 1.91 127 8663.21 4.33 214 29195.71 14.60 4
0.0001 28 152.80 0.01 38 2073.71 0.10 100 6821.43 0.34 184 25102.86 1.26 32

0.00001 22 120.06 0.00 32 1746.29 0.01 93 6343.93 0.03 175 23875.00 0.12 196
0.000001 19 103.69 0.00 18 982.29 0.00 42 2865.00 0.00 43 5866.43 0.00 300,

0.0000001 43 234.66 0.00 41 2237.43 0.00 295 20123.21 0.00 109 14870.71 0.00
785 502.59 785 2149.68 785 30.97 785 36.44

Total
2719.08
2266.40

Page 1



ISFC Native American

Page 1

ISFC km2 # of indv. Risk km2 # of Indv. Risk km2 # of indv. Risk km2 # of Indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00'
0 7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 3 409.29 40.93
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 136.43 6.82

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 136.43 6.14

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 10 1364.29 54.57
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 75 10232.14 358.13
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 60 8185.71 245.57
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 88 12005.71 300.14

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 31 4229.29 84.59 8
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 24 3274.29 49.11 16

'0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 49 6685.00 66.85 18
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 22 3001.43 15.01 189

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 69 9413.57 23.53 200

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 124 16917.14 8.46 89
0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 125 17053.57 0.85 143

0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 25 3410.71 0.02 29

0.000001 0 0.00 0.00 0 0.00 0.00 65 4433.93 0.00 23 3137.86 0.00 32

0 785 4283.86 0.00 785 42838.57 0.00 720 49114.29 0.00 55 7503.57 0.00 61
785 0.00 785 0.00 785 0.00 785 1260.72 785

Total
1260.72
1050.60
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0.00
0.00
A-An

0
0

-5

0.00
0.00

--.- 0.01 0 . . . . ..
0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 - -

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 10 1364.29 0.68 18

0.0001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 315 42975.00 2.15 332

OOOOO1 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 146 19918.57 0.10 158

0.000001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 174 23738.57 0.01 152 - -
0 785 4283.86 0.00 785 42838.57 0.00 785 53548.21 0.00 140 19100.00 0.00 125

785 0.00 785 0.0 785 0.00 785 2.94 785

-Total
2.94

Page 1

5000
0
0
0
0
0
0

0

0
0
0

T4
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00i
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0
0
0
0

0
0

1.000 N..,

# Of ndv.
T3

0.00

Risk "
0.50
0.00

km2 I# ofindv. '

0
000 

0.00 0 0.001 0.00

2.00 0.0

02.Z1O
0.00.00 0.00 O



ESIS Native American

ESIS km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk _

200 TI 0.50 2000 T2 0.50 2500 T3 0.60 5000 T4 0.0___
1 0 .0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.9 0 000 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _

0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

06 0 .0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _________ _____

0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 000 0.00

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00| 0.000.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.0C

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.07 0 0.00 0.00 0 0 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0C
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.02 0 0.00 0.00 0 000 0.00 0 0.00 0.00 0 0.00 0.00

.0.01 0 0.00 0.00 01 0.00 0.90 0 0.00 0.00 0 0.00 0.00:

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 39 5320.71 13.30

0.001 0 0.00 0.00 0 0.00 0.00 1 68.21 0.03 366 49932.86 24.97 271

0.0001 0 0.00 0.00 0 0.00 0.00 143 9754.64 0.49 112 15280.00 0.76 49

00001 0 0.00 -0.00 0 -0.00 0.00 218 14870.71 0.07 148 20191.43 0.10 29

0.000001 0 0.00 0.00 0 0.00 0.00 109 7435.36 0.00 30 4092.86 0.00 28

0 785 4283.86 0.00 785 4283867 0.00 314 21419.29 0.00 90 12278.57 0.00 #VALUE!

785 0.00 785 0.00 785 0.60 785 39.14 #VALUE!

Total
39 74

Page 1



ESNS Native American

0.01
0.005

0
0

0.00
0.00

0.00
0.00

0
0

0.00
~0.00

0.00
0.00

ESNS km2 # of mndv. Risk km2 # of mndv. Risk km2 # of Indv. Risk km2 #of mndv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 6000 T4 0.50

1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00.'I ' 0.0 0 0

0

0.001 0 0.00 0.00 0 0.00 0.00 1 68.21 0.03 365 49796.43 24.90
0.0001 0 0.00 0.00 0 0.00 0.00 143 9754.64 0.49 114 15552.86 0.78

0.00001 0 0.00 0.00 0 0.00 0.00 218 14870.71 0.07 146 19918.57 0.10
0.000001 0 0.00 0.00 0 0.00 0.00 109 7435.36 0.00 32 4365.71 0.00 4

0 785 4283.86 0.00 785 42838.57 0.00 314 21419.29 0.00 90 12278.57 0.00
785 0.00 785 0.00 785 0.60 785 38.74

39.34
32.78

Page 1
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0.00
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ESES Native American

Page 1

ESES km2 # of indv. Risk km2 # of Indv. Risk km2 # of indv. Risk km2 # of indv. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
'0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 38 5184.29 12.96
0.001 0 0.00 0.00 0 0.00 0.00 1 68.21 0.03 365 49796.43 24.90 1

0.0001 0 0.00 0.00 0 0.00 0.00 143 9754.64 0.49 114 15552.86 0.78 283
0.00001 0 0.00 0.00 0 0.00 0.00 218 14870.71 0.07 146 19918.57 0.10 39

0.000001 0 0.00 0.00 0 0.00 0.00 109 7435.36 0.00 32 4365.71 0.00 34
0 785 4283.86 0.00 785 42838.57 0.00 314 21419.29 0.00 90 12278.67 0.00

785 0.00 785 0.00 785 0.60 785 38.74
Total
39.34 -

32.78



ESISCI Native American

Page 1

ESISCI km2 # of mdv. Risk km2 #oflndv. Risk km2 #of mdv. Risk km2 #of mdv. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.1 . 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.06 0 o0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 136.43 3.41
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.09 3 409.29 6.14 _____ _____

'0.02 0 0.00 o.oo 0 0.00 0.00 0 0.00 0.00 15 2046.43 20.46 ___ __________

001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 128 17462.86 87.31 1

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 210 26650.00 71.63 20

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 124 16917.14 8.46 259

0.0001 0 0.00 0.00 0 0.00 0.00 84 5730.00 0.29 173 23602.14 1.18 68

0.00001 0 0.00 0.00 0 0.00 0.00 256 17462.86 0.09 32 4365.71 0.02 145 -

0.000001 0 0.00 0.00 0 0.00 0.00 83 5661.79 0.00 24 3274.29 0.00 28

0 785 4283.86 0.00 785 42838.57 0.00 362 24693.57 0.00 75 10232.14 0.00
785 0.00 785 0.00 785 0.38 785 198.62

Total
198.99 - -
165d.83 _



ESISC2 Native American

ESISC2 km2 # of Indv. Risk km2 # of indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

. 0 0.0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.5 0 0.00 0.00 0 0.00 0.00 01 0.00 0.00 0 0.00 0.00

0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00 0 0.00 0.00

0.08 0 0.00 0.00 0 0.00 0.0C 0 0.00 0.00 0 0.00 0.00

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0 06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 136.43 3.41

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

003 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 8 1091.43 16.37

'0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 14 1910.00 19.10 7

_ 0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 230 31378.57 156.89 18
0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 114 15552.86 38.88 308

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 126 17190.00 8.60 153

0.0001 0 0.00 0.00 0 0.00 0.00 3 204.64 0.01 162 22101.43 1.11 59
0.0001 0 0.00 0.00 0 0.00 0.00 208 14188.57 0.07 37 5047.86 0.03 140

0.000001 0 0.00 0.00 0 0.00 0.00 167 11391.79 0.01 20 2728.57 0.00 25

0 785 4283.86 0.00 785 42838.57 0.00 407 27763.21 0.00 73 9959.29 0.00
785 0.00 785 0.00 785 0.09 785 244.38

Total
244.47
203.73

Page 1



PI Native American

ESES km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.8 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.7 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.000.0 0.0 0 0.0 00

0.001 0 0.00 0.00 0 0.00 0.00 1 68.21 0.03 366 49932.86 24.97 271
0.0001 0 0.00 0.00 0 0.00 0.00 143 9754.64 0.49 112 15280.00 0.76 49

0.00001 0 0.00 0.00 0 0.00 0.00 218 14870.71 0.07 148 20191.43 0.10 29
0.000001 0 0.00 0.00 0 0.00 0.00 109 7435.36 0.00 30 4092.86 0.00 28

0 785 4283.86 0.00 785 42838.57 0.00 314 21419.29 0.00 90 12278.57 0.00
785 0.00 785 0.00 785 0.60 785 39.14

Total
39.74 -

33.11

Page 1
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Sheeti

Time Period Alternative Risk =1 Are Risk > .9 Are Risk > .8 Are Risk > .7 Are IRisk > .6 Are I Risk > .5 Are IFRisk > .4 Are

Ti AM 74 19 17 21 14 231 27

Alt2 25 11 28 21 28 18, 36

AilS 0 0 0 0 01 0 0
AMt 0 0 0 0 01 0 0

Ail 0 0 0 0 O0 0 0

Alt6 0 0 0 0 0 0

Alt7 0 0 0 0 0 0[ 0

Alt8 0 0, 0 0 0 01 0

ANt 0 0 0 0 01 0

AlO 0 0 0 0 0 0 0

T2 Ati 13 4 5 2 5 6 9

Alt2 10 2 8 .6 7 11 9

Alt3 0 0 0 0 0 0 0

At4 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0

AltO 0 0, 0 0 0 0 0

,Alt7 0 0 0 0 0 0. 0

Alt8 0 0 0 0 0 0 0

ANt 0 0 0 0 0 0 0

AltIC 0 0 0 0 0 0 0

T3 AMt 0 0 0 0, 0 0 0

Alt2 0 0 0 0 0 0 0

Alt3 0 0 0 01 0 0 0

AMt 0 01 0 01 0 0 0

Alt5 0 0 0 01 0 0 0

Alt6 0 0 0 0 0 0 0

AlIt7 0 0 0 0 0 0 0

Alt 0 0 0 01 0 0 0

ANt 0 0 0 0 0 0 0

AitlO 0 0 0 0 0 0 0

T4 AMt 0 0 0 0 0 0 0

Alt2 0 0 0 0 0 0 0

I-t3 0 0 0 0 0 0, 0

AMt -0 0 0 0 0 0 0

Alt5 0 0 0 0 0 0 0

AltO 0 0 0 00 0 0

Alt7 0 0 0 01 0 0 0.
AMt 0 0 0 0 0 0 0

ANt 0 0 0 0 0 0 0

AMtl0 0 0 0 01 0 0 0

75 AMt 0 0 0 0 0. 0 0

Alt2 0 0 0 0 0 0 0

Alt3 0 0 0 0 0 0 0

AIM4 0 0 0 0 0 0, 0

Alt5 0 0 0. 0 0 0 0

AltO 0 0 0 0 0 0 0

Alt7 0 0 0 0 0 0 0

Alt8 .0 0 0 0 0 0 0

AltS 01 01 0 0 0 0 0

AMtl 0 01 0 0 0 0 0

Page 1



Sheet1

Risk > .3Arem Risk > .2Are Risk > .1 Ar'e Risk > .09Ar Risk >_.O8 ArIRisk >_.7Ai s > .0s>5 A:Risk > .04 Ar
55 37j 351 61 5 j- 4 ~9 ~ 13

47_____ 79____ 48, 41____ 7 51 71 6 9

01 0l 0____ 01 0~ 0lO 0 0

0l 01 0 010 0 0[ 01 0
0 of 0 0j 0 0 0~ 0; 0
0 0l 0 0l 0 0 0j Oi 0

0 0 0 0 01 0 0j 0 0,
0o 0 0 0 0l 0 01 2 0
0 0 0 0 0 0 01 01 0

o 0 0 0 0 0 0 01 0

16 18 67 9 8 16. 17 191 34

20 30 61 8 10 11 18 18 ~ 3

0 0 0 0 0 0 0 a; 0

00 0 0 0 0j 0J 0

000 0 0 0 01 01 0
0 l0 0 0 0 0i 0_____ 0

0 __ _ __ _ 0__ __ _ 0 0 0 0i 0!___ _ 0

0 0 0_____ 0_____ 0_____ 0_____ 0 0 f 0__

00 0 0 0 0 1 _______

00 0 0 0 0O0f

o 0 0 0 0 O 0

0 0 0 0 0 0 o

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0l 0

0 0l 0 0 0 0 0 01 0

0 0l 0 0 0 0 0 0 ____

0 0l 0 0r 0 0 ol 0

0 0 0 0 0 0 0 0 0

0 0 0 1 1 10 70 0 88

0 0l 0 0 0 0 0 0l 0

0 0l 0 0 0 0 0 0l 0

0 0 0 0 0 0 0 0l 0
3 0 0 0100 05 0 08

00 0l 0 0 0 0J 1

o 0 0 0 0 0, 0 0 0

0 0 0 0 0 0l 0 0 0

0 0 0 0 0 0l 0 0 0

0 0 0 0 .0 0 0 0l 0

0 0 0 0 0 0 0 0 0

0 0l 0 0 0 0 0 0l 0

0 0l 0 0 0 0 0 01 0

0 02 0 0 0 01 0
0 - 0 0 0 0 0 0 01 0

0 0 0 0 0 0 0 0 0

0 00K 0 0 0 0

0 0 *0 0 0 0 _ 0. 0 0

Page 2



Sheet1

Risk> .O3Ar[Risk> .02ArlRisk>.01 ArRisk>. OOAi~isk> .001 Aisk>.0001 Risk> .0000 jRisk> .000lRisk > .0000

19 191 21 433 21
141 28 46 271 481 131] 22! 19

0 0 0 01 0 Oj 0 0

0 0l 0 1 0 01 01 0 0

0 0l 0 0l 0 0 0 Of 0

0 0 0 0 0 0 0 21 0

0 0l 0 0 0 0 0 0 0
0 0l 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

28 43 74 39 153 72 36 33 17

27 44 71 41 152 .701 38 32 18

0 0 0 0. 0 1] 0 0 0
0 0 0 0 0 01 0 ol 0

00 0 0 0l 0 0{

4 202M2

0 0, 0 0 0 0l 01l 0

0 0 01 0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1 0 3 10 114 127 100 93 42

1 0 3 10 114 127 100 93 42

0 0 0 0 0 0 0 0 65

0 0. 0 0 0 0. 0 0 0
0 0l 0 0 0 1 143 218 109

0 0 0 0 0 1 143 218 109

0 o 0 0 0 1 143 109

0 0 0] 0 0 0 84 2561 83

0 0 0 0 0 0 3 208 167

0 0 0 0. 0 1 143 218 109

0 0 0 0 60 214 183 176 43
0 0 0 0 60 214 184 175 43

31 24 49 22 69 124j 125 25 23

0 0 0 0 0 10 315 146 174

0 0 0 0 39 366 112 148 30

0 0 0 0 38 365 114 146 32
0 0 0 0 38 365 114 146 32.
0 3 15 128 210 124 173 32 24

0 8 14 ~ 2301 114 126 1621 37 20

0 0 0l 0 39 366 1121 148 30

0 0 0 0 0 3 28 189 301

0 0 0 0 0 3 28 189 301

0 0 22 19 304 155 155 32 22

0 0 0 0 0 18 332 158 152

0 0 0 0 0 256 60 30 25

0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 3
0, 0 0 0l 18 395 93 117 69

0 00 203 250 691 143 30

0l 0l 0. 0.. 0lo 2561 601 30 25

Page 3



Total Affecte Percent of Site
708 0.488276
742 0.511724

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

743 0.512414
744 0.513103

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

490 0.337931
490 0.337931

65 0.044828
0 0

471 0.324828
471 0.324828
471 0.324828
423 0.291724
378 0.26069
471 0.324828
676 0.466207
676 0.466207
730 0.503448
645 0.444828
695 0.47931
695 0.47931
695 0.47931
710 0.489655
712 0.491034
695 0.47931
521 0.35931
521 0.35931
709 0.488966
660 0.455172
371 0.255862

3 0.002069
3 0.002069

692 0.477241
701 0.483448
371 0.255862|

Sheet1
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NA Residential Farmer

km2 # of Indv. I Risk sdkm2 2 #o ofdv. Iv. Risk
200

3
51
21

TI
14.20
42.60

724.20
298.20

0.50
3.55
6.39

72.42
14.91

NA

0.5
0.3
0.2
0.1

n0 q

20001 T2 _ ._2_ T3 0.50 5000 T4 0.50
0 T 0.00|1 ii00 0 . . _ 0.03 2.000.001 0.001 01 0 0.00
0

10
4

0.00
1420.00
568.00

0.00
142.00

28.4
3| 426.001 19.17

0
0
0

0.00
0.00
0.00

0.00
0.00
0.00

0.00 0.00

0
0
0
0

0.00
0.00
0.00

0.00
0.00
0.00

0.001 0.00
0.08 16 227.20 9.09 5 710.00 28.40 0 0.00 0.00 0 0.00 0.00

0.07 21 298.20 10.44 3 426.00 14.91 0 0.00 0.00 0 0.00 0.00

0.06 23 326.60 9.80 6 852.00 25.56 0 0.00 0.00 0 0.00 0.00

0.05 23 326.60 8.17 8 1136.00 28.40 0 0.00 0.00 0 0.00 0.00

0.04 51 724.20 14.48 12 1704.00 34.08 0 0.00 0.00 0 0.00 0.00

0.03 49 695.80 10.44 18 2556.00 38.34 0 0.00 0.00 0 0.00 0.00

0.02 33 468.60 4.69 60 8520.00 85.20 0 0.00 0.00 0 0.00 0.00

0.01 35 497.00 2.49 69 9798.00 48.99 0 0.00 0.00 0 0.00 0.00

0005 65 923.00 2.31 185 26270.00 65.68 0 0.00 0.00 0 0.00 0.00

0.001 68 965.60 0.48 190 26980.00 13.49 1 177.50 0.09 0 0.00 0.00

0.0001 77 1093.40 0.05 81 11502.00 0.58 11 1952.50 0.10 0 0.00 0.00

0T78.00 0 37 5254.00 0.03 189 33547.50 0.17 77 27335.00 0.14

0.000001 33 468.60 0.00 30 4260.00 0.00 155 27512.50 0.01 305 108275.00 0.05
0 101 1434.20 0.00 64 9088.00 0.00 429 76147.50 0.00 403 143065.00 0.00

785 185.04 785 573.22 785 0.37 785 0.19

758.81
1632.35 1____ 1________ 1___ _____ ________________

Page 1

241 340.801 15.34



LTM Residential Farmer

Page 1

LTM km2 # of Indv. Risk km2 # of Indv. Risk km2 # of ndv. Risk km2 # of ndv. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 1 14.20 2.13 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 4 56.80 5.68 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 10 1420.00 71.00 0 0.00 0.00 0 0.00 0.00

0.09 6 85.20 3.83 5 710.00 31.95 0 0.00 0.00 0 0.00 0.00
0.08 15 213.00 8.52 7 994.00 39.76 0 0.00 0.00 0 0.00 0.00
0.07 25 355.00 12.43 7 994.00 34.79 0 0.00 0.00 0 0.00 0.00
0.06 39 553.80 16.61 13 1846.00 55.38 0 0.00 0.00 0 0.00 0.00
0.05 45 639.00 15.98 12 1704.00 42.60 0 0.00 0.00 0 0.00 0.00
0.04 70 994.00 19.88 18 2556.00 51.12 0 0.00 0.00 0 0.00 0.00
0.03 46 653.20 9.80 26 3692.00 55.38 0 0.00 0.00 0 0.00 0.00
0.02 80 1136.00 11.36 46 6532.00 65.32 0 0.00 0.00 0 0.00 0.00
.O1 O 31 440.20 2.20 61 8662.00 43.31 0 0.00 0.00 0 0.00 0.00

0.005 103 1462.60 3.66 177 25134.00 62.84 0 0.00 0.00 0 0.00 0.00
0.001 81 1150.20 0.58 190 26980.00 13.49 1 177.50 0.09 0 0.00 0.00

0.0001 127 1803.40 0.09 81 11502.00 0.58 12 2130.00 0.11 0 0.00 0.00

0.001 26 369.20 0.00 40 5680.00 0.03 188 33370.00 0.17 77 27335.00 0.14
0.000001 25 355.00 0.00 32 4544.00 0.00 155 27512.50 0.01 305 108275.00 0.05 6

0 61 866.20 60 8520.00 0.00 429 76147.50 0.00 403 143065.00 0.00
785 112.74 785 567.54 785 0.38 785 0.19

Total
680.85 ___

567.37 11___ 1____ H___ l__________ I_____ I___ I__________



ISFC Residential Farmer

Page 1

ISFC km2 # of indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk

200 T0 2000 T2 0.50 2500 T3 o. 5 0.50

05 0 0 00 000 0 0.00 0.00 0 0.00 0.00

03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0 00 0 0.00 0.00 0 0.00 0.00

01 00 0 0 0.00 0.00 0 0.00 0.00
009 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
S0.4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

00 0 000 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 710.00 7.10

0.01 0 0.00 o.o0 0 0.00 0.00 0 0.00 0.00 93 33015.00 165.08

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 235 83425.00 208.56 15

0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 92 32660.00 16.33 312

000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 115 40825.00 2.04 167

0.001 0.00 0.00 0 0.00 0.00 0 0.00 0.00 143 50765.00 0.25 144
0.0001 o 0.00 0.00 0 0.00 0.00 0 0.00 0.00 25 8875.00 0.00 46

0 785 11147.00 785 111470.00 0.00 780 139337.50 0.00 80 28400.00 0.00 15

785 785 0.00 785 0.00 785 399.37

Total
399.37 ___

332.81 - 1__ ______ ______ M:____ I___________ ____



ISV Residential Farmer

Page 1

ISV km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk TS

-- 200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0 0.0 .0 0 0.00. 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0-61 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 9 3195.00 0.16 1
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 301 106855.00 0.53 127

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 141 50055.00 0.03 300
0 785 11147.00 785 111470.00 0.00 785 139337.50 0.00 334 118570.00 0.00 356

785 0.00 785 0.00 785 0.00 785 0.56 785

Total
0.56 __4___
0.417 ____ ___ _____ ___ __________



ESIS Residential Farmer

ESIS km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk T5
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 364 129220.00 6.46 254
0.00001 0 0.00 0.00 0 0.00 0.00 123 21832.50 0.11 116 41180.00 0.21 62

0.000001 0 0.00 0.00 0 0.00 0.00 232 41180.00 0.02 154 54670.00 0.03 30
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 121 42955.00 0.00 439

- -____ 785 10.00 785 *0.00 785 0O.13 785 12.02 785 _____

Total

10.12

Page 1



ESNS Residential Farmer

Page 1

ESNS km2 # of Indv. Risk km2 # of Indv. Risk km2 # of indv. Risk km2 # of indv. Risk T5

200 TI 05020 T2 0.50 2500 T3 0.50 5000 T4 0.50
05 0 00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0,00 _____

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _ _ _____

0. 0.0 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 ___ ____

0. - .00 co o0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _____

0.9 0 .0 00 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _____

0.03 0 .0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _ ___ _____

00 0 0.0 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.6 0 00 0.0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _____

0.05 0 000 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _ _

* .4 0 00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0,03 0 .0 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0 0 .00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.0 0 .00 0.0 7 0.00 0.00 0 0.00 0.00 0 .0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _ ___ _____

0.001 0 0.00 o.oo 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33 _____

0.001 0 0.0 0.0 0 0.00 0.00 0 0.00 0.00 360 127800.00 6.39 ___ __________

0.0001 0 000 .00 0 0.00 0.00 123 21832.50 0.11 119 42245.00 0.21
0.00001 0 0.00 0.00 0 0.00 0.00| 232 41180.00 0.02 153 54315.00 0.03 ___ ____

0 785 11147.00 785 111470.00| 0.00 430| 76325.00| 0.00 123| 43665.00 0.00 _ _ _____

785 0 703510.01.955 013- 785 11.

0.5 0___ 0.00__ 0.00o 0 0.0 0.00 78.0 0.0 0 0.05

12.08

10 0 .3 0___ 0.00___ 0.00__ 0__ _ 0.00_ _ 0.0 00.0 000 000 .0



ESES Residential Farmer

ESES km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of indv. Risk TS

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
u 3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.2 0 000 0.00 0- 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

609 0 0 - 000 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00

0.7 0 0.00 0.00 0 0 0 0.00 0.00 0 0.00 0.00
0.06 0 0.001 0.0 0 0.00 0 0 0.00 0.00 0 0.00 0.00

5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0604 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 -000 0 -0.00 0.00 0 0.00 0.00 0 0.00 0.00
S 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 361 128155.00 6.41
0.00001 0 -000 0.00 0 0.00 0.00 123 21832.50 0.11 118 41890.00 0.21

0.000001 0 0.00 0.00 0 0.00 0.00 232 41180.00 0.02 153 54315.00 0.03 227

0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 123 43665.00 0.00 558
785 0.00 785 0.00 785 0.13 785 11.97 785

12.10
110.08 ____ ________ _________ _____ ___ __

Page 1



ESISCI Residential Farmer

Page 1

ESISC1 km2 # of Indv. Risk km2 # of Indv. Risk km2 # of mndv. Risk km2 # of mndv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 12 4260.00 10.65
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 330 117150.00 58.58 12

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 117 41535.00 2.08 364
0.00001 0 0.00 0.00 0 0.00 0.00 58 10295.00 0.05 191 67805.00 0.34 122

0.000001 0 0.00 0.00 0 0.00 0.00 270 47925.00 0.02 33 11715.00 0.01 83
0 785 11147.00 785 111470.00 0.00 457 81117.50 0.00 102 36210.00 0.00 204

785 0.00 785 0.00 785 0.08 785 71.65 785
Total
71.72
59.77 1____ __________ 1__________



ESISC2 Residential Farmer

km2 # of Indv. Risk
200 TI 0.50

ESISC2

0.5
0.3

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03

0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-' ,.. 1- ., | r- r - T r
km2 1# of Indv. Risk Ikm2 1# of Indv.
200t T2 1 0.501 25001 T3 1 0.50

0
0-
0
0
0
0
0
0

-7

0 0.001 0.00 0
0 0.00 0.00 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0
0
0
0
0
0
0

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5000 T4

0
0
0
0

0-7

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00

01
0
0
0

0
0
0
0

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 5325.00 13.31

0.601 0 -000 -000 0 0.00 0.00 0 0.00 0.00 342 121410.00 60.71 49 - -

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 124 44020.00 2.20 406

0.00001 0 000 0.00 0 0.00 0.00 2 355.00 0.00 173 61415.00 0.31 66
0.00001 0 0.00 0.00 0 0.00 0.00 192 34080.00 0.02 33 11715.00 0.01 149.

0 785 11147.00 785 111470.00 0.00 591 104902.50 0.00 98 34790.00 0.00 1151

785 0.00 785 0.00 785 0.02 785 76.53 78

Total
76.55 __

63.79 _________________ _______________

Page 1

0.00 0.0o 01 0.00 0.00 0 0.00 0.00
0.00 0.00 o 0.00 0.00 0 0.00 0.00
0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.00 0.00 0 0.00 0.00 0 0.00 0.00

Risk



PI Residential Farmer

13 km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk TS
200 TI 0.60 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0 3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0 06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 364 129220.00 6.46 254

0.0000 0 0.00 0.00 0 0.00 0.00 123 21832.50 0.11 116 41180.00 0.21 62
0000 0 0.00 0.00 0 0.00 0.00 232 41180.00 0.02 154 54670.00 0.03 30

0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 121 42955.00 0.00 439

785 0.00 785 0.00 785 0.13 785 12.02 785
Total _
12.15 ____ _

10.12 -

Page 1



Sheet1

Time Period Alternative Risk = 1 Are Risk > .9 ArelRisk > .8 Are Risk > .7 Are Risk > .6 Are Risk > .5 Are I Risk > .4 Are
Ti Alti 0 01 0 0 0 OJ 1

Alt2 0 0 0 0 0 0 0
Alt3 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0 0
Alt5 0 0 0 0 0 0 0
AtS 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
Alt9 0 0 0 0 0 0 0
AltlO 0 0 0 0 0 0 0

T2 Alt1 0 0 0 0 0 0 0
Alt2 0 0 0 0 0 0 0
At3 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0 0
Alt5 0 0 0 0 0 0 0
Alt6 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
At9 0 0 0 0 0 0 0
AltlO 0 0 0 0 0 0 0

T3 Alt 0 0 0 0 0 0 0
Alt2 0 0 0 0 0 0 0
Alt3 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0 0
AtS 0 0 0 0 0 0 0
Alt6 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
At9 0 0 0 0 0 0 0
Al10 0 0 0 0 0 0 0

T4 AtI 0 0 0 0 0 0 0
Alt2 0 0 0 0 0 0 0
Alt3 0 0 0 0 0 0 0
At4 0 0 0 0 0 0 0
Alt5 0 0 0 0 0 0 0
Alt 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
Alt9 0 0 0 0 0 0 0
AIMl1 0 0 0 0 0 0 0

T5 Alti 0 0 0 0 0 0 0
Alt2 0 0 0 0 0 0 0
Alt3 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0 0
Alt5 0 0 0 0 0 0 0
Alt6 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
Alt 0 0 0 0 0 0 0

_ Alt9 0 0 0 0 0 0[ 0
AitO 0 0 0 0 01 0

Page 1



Sheet1

Risk > .3 Are1Risk >.2 Are IRisk > .1 ArRisk > .09 rRisk > .08 Ar IRisk > .07 ArlIfRisk > .O6 Ar Risk > .05SArIRisk > .04 Ar

0 31 51 21 24___ ______ 21j___ 23_ 23
4To 5 251 3!4

01 __ __ _ 04 161 0_ __ _ 23[ ____0_

0 ____0_0 ______ 0 0! -00__

0__ _ _ __ __ __ 0' ______ 0 ______0

0____ or0o o !

0 ___0 ___0 I or 0
0 l 0060

0____ 0 0 0__ 0 0f Ol 0 0

o 0i 001571 --- T7131
00000oJ 01 0 0

0000 0 0 0 o 0

0 0 0 0O0j

1 60 0I 0 0 0 0 0

0 0 0060o
0 l0 0 0 0 0 ~ 0 0

000 0l 0 0 010 0

000 0 0 0lo 0 - 0

0 - 0____ 0 o[ 0 0 0 02 0__

000 0 0 0 010

oo0 0 0 0 o;
0 ,0 0 0 0 0 0' 0

0 0l 0 0 0 0 o[ 0____ 0

0 0 0__ 0_ 0 0____ 0

0 0 0 ___0000 0 0 0
0 0 0 0 0_____0_0 0

0 0 0 00 0l0
0 0 0 0 0 0 0 01 0

0 0 0 0 0 0 0 0[ 0

0 00000000

0 000 0 0
o_____ 0 0 0 00 0 0

o 0 0 0 0 0. 0 0 0

0 0 0 0 0 0l 0 0 0

0 0 0 0 0 0l 0 *0 0

0 0 0 0 0 0 01 0 0

0 0. 0 0 0 0 01 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 01 .0 0 0 0 0

0 0 0 0 0 0 0 .0 0

0 0 0l 0 0 0 0 0 0
0 0 0l 0 0 0 0 0 0
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Sheet1

Risk > .03 ArRisk > .02 Ar Rik-0 r~ik 05ARisk > .001 AiRisk > .0001 I Risk > .0000 [Risk> .0000 1 Risk> .0000
L11 49 33 35 A 66 77 901 33

701 461 s0 311 103 81 127 26 25

0l 0 0 0l 0 0 0[ 01 0

0 0l 0 0 0 0 0 012
0 0

0 0 0 0 0 0 0* 0

0 0 0 0 0 0 0 0l 0

0 0 0 0 0 0 0 0l 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

12 18 60 69, 185 190, 81 37 30

18 26 46 61 177 1901 81 40 32

0 01 0 0 0 0 0 0 0
0 0l 0 0 0 0 0 0 0

0 0l 0 0 0 0 0 0 0
0 0l 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0, 0 0 0' 0 0

0 0 0 0 0 0, 0 0 0
0 0 0 0 0 1 11 189 155

0 0 0 0 0 1 12 188 155

0 0 0 0 0 0 0 0l 0

0 0 0 0 0 0 0 0l 0

0 0i 0 0 0 0 0 1231 22

0 0 0 0 0 0 0 123 232

0 0l 0 0. 0 0 0 123 232

o 0 0 0 0 0 0 58 270

o 0 0 0 0 0j 0 2 192

0 0 0 0 0 0 0 123 232

0 0 0 0 0 0 0 77 305

0 0 0 0 0 0 0 77 305

0 0 2 93 235 92 115 143. 25

0 0 0 0 0 0 9 3011 141

0 0 0 0 0 30 364 116 154

0 0 0 0j 0 30 360 119 153

0 0 0 0 0 30. 360 119 153

0 0 0 0 12 330 117 191 33

0 0 0 0 15 342 124 173 33

0 0 0 0 0 30 364 116 154

o o 0 0 0 0 0 0 6
0 0 0 0 0 0 0 0. 6

0 0 0 0 15 312 167 1441 46

0 0 0 0 0 0 14 323 168

0 0 0 0 0 0. 254 62 30

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 12 364 122 83

0 0 0 0 0 49 406 66 149

0 00 0254 62 30
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Total Affecte Percent of Site
684 0.471724
724 0.49931

0 0
0 0 _

0 0
o 0
0 0
o 0
0 0
0 0

721 0.497241
725 0.5

0 0
0 0
0 0
0 0
0 0
0 0
o 0
0 0

356 0.245517|
356 0.2455171

0 0
0 0 _

355 0.244828
355 0.244828|
355 0.244828|
328 0.226207
194 0.133793
355 0.244828
382 0.263448
382 0.263448
705 0.486207
451 0.311034
664 0.457931
662 0.456552
662 0.456552
683 0.471034
687 0.473793.
664 0.4579311

6 0.004138
6 0.004138

684 0.471724
505 0.348276
346 0.238621

0 0

0 0
581 0.40069|
6701 0.4620691
3461 0.2386211

Sheet1
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NA Industria Worker

Page 1

NA km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total mndv. risk-
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.OOE-02 2 14666.67 73.33 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.0E-03 0 0.00 0.00 2 146666.67 366.67 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-05 0 0.00 0.00 0 0.00 0.00 1 91666.67 0.46 0 0.00 0.00
1.OOE-06 0 0.00 0.00 0 0.00 0.00 1 91666.67 0.05 2 366666.67 0.18 2
1.OOE-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

2 73.3 366.67 2 0.0 2 0.18 785 _____

367.24 _______________



LTM Industrial Worker

Page 1

LTM km2 totalindv. risk km2 totalindv. risk km2 total indv. risk km2 total indv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.OOE-02 2 14666.67 73.33 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.OOE-03 0 0.00 0.00 2 146666.67 366.67 0 0.00 0.00 0 0.00 0.00
1.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-05 0 0.00 0.00 0 0.00 0.00 1 91666.67 0.46 0 0.00 0.00
1.OOE-06 0 0.00 0.00 0 0.00 0.00 1 91666.67 0.05 2 366666.67 0.18 2
1.00E-07 0 0.00 0.00 0 0.00 0.00| 0 0.00 0.00 0 0.00 0.00 783

2 73.33 2 366.67 2 0.50 2 0.18 785

367.24 _______



ISFC Industrial Worker

Page 1

ISFC km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 T1 0.50 2000 T2 0.80 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 183333.33 458.33
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 183333.33 0.92
1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2
1.00E-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

0 0.00 0 0.00 0 0.00 2 459.25 785
Total
459.25 __

382.71 1_____ 1____ 1 1 1 1 1 1 1 . 1



ISV Industrial Worker

ISV km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0,00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.0E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 1.83
1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2
1.00E-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

00 0.00 0 0.00 2 1.83 785

1.53 11____ _________A_

Page 1



ESIS Industrial Worker

ESIS km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.OOE-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 18.33
1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.OOE-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

0 0.00 0 0.00 2 0.09 2 18.33 78
Total ___

18.43 _ ___ I __________ _____ __________ ____________

Page 1



ESNS Industrial Worker

Page 1

ESNS km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total lndv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.002-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 18.33
1.00E-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.00E-07 0 0.00 0.001 0 0.00 0.00, 0 0.00 0.00 0 0.00 0.00 783

0 0.00 2 0.09 2 18.33 785
Total

E18.43
15.35



ESES Industrial Worker

Page 1

ESES km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total mndv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 T5

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 18.33
S1.OE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.00E-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

0 0.00 0 0.00 2 .09 2 18.33 785
Total
18.43
15.35 1 I4



ESISC1 Industrial Worker

Page 1

ESISCI km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1.OOE-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 183.33
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OQE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.OOE-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.00E-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

10 0.00 0 0.00 2 0.09 2 183.33 785

1152.85 1



ESISC2 Industrial Worker

Page 1

ESISCI km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total ndv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 183.33
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.OOE-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

10 0.00 0.00 2 0.09 2 183.33 785

183.43 
-152.85 _______1__



P1 Industrial Worker

Page 1

P1 km2 total indv. risk km2 total indv. risk km2 total indv. risk km2 total indv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

5.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 2 366666.67 18.33
1.00E-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1.00E-06 0 0.00 0.00 0 0.00 0.00 2 183333.33 0.09 0 0.00 0.00 2
1.00E-07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 783

0 0.00___ 0 0.00 0.09 2 18.33 785

1.43
1 5.35



Sheet1

Time Period Alternative Risk =I Are Risk > .9SArelIRisk > .8OArejIRisk > .7 Are Risk > .6 Are 1Risk > .5SArejflisk'> .4 Are
Ti Aid 0 0 . 0 0 0 0

|Alt2 0 0 0O 0! 0
Aut3 0 0 0 0 Oi Oj 0
AIt4 0i 0 0 01 0
Alt5 010 0 0 00 0
Alt6 0 0[1 0 0 01 o[ 0
AIt7 0 01 0 0 0 0 0
AMt 01 01 0 0 0 04 0
AN t00S 0 0 0

A2tAM 0 0~ 0 0 O0 01 0

2t2 T 0 0 01 0 01 0
Alt2 0 0 0 0. 0j 01____ 0____

AIt3 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0
At5 0 0 0 0 0 0 0
Alt7 0 0 0 0 0 0 0
AIt7 0 0 0 0 0 0 0
AIt9 0 0 0 0 0 0 0AMt0 0 0 0 0 0 0 0

Tit2A 0 0 0 0 0 0 0T3AltI 0 0 0 0 0 0. 0

AIt2 0 0 0 0 0 0 0
AIt 0 0 0 0 0 0 0
AIt4 0 0 0 0 0 0 0Alt5 0 0 0 0 0 0 0

AItS 0 0 0 0 0 0 0
AIt7 0 0 0 0 0 0 0AlS 0 0 0 0. 0 0 0

AItS 0 0 0 0 0 0 0
Ait2A 0 0 0 0 0 0 0T4AltI 0 0 0 0 0 01 0
AMt 0 0 0 0 0 0 0
AMt 0 0. 0 0 0 0 0
Alt4 0 0 0 0 0 0 0
AMt 0 0 0 0 0 0 0
Alt:7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
AltS 0 0 0 0 0 0 0
AMt9 0 0 0 0 0 0 0

T5Aitl 0 0 0 0 0 0 0
TSAlti 0 0 0 0 0 0 0

Alt2 0 0 0 0 0 0 0
AMt 0 0 0 0 0 0 0
Alt4 0 0 0 0 0 0 0

Alt6 0 0 00 0 0 0
Alt7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0
Alt9 0 0 0 0 01 01 0
Aidl 0 00 0 0 01 0 0

Page 1



Sheet1

Risk > .3 Are Risk> .2AreIRisk> .1 Are Risk >.09ArRisk> .08ArRisk> .07 ArjRisk > .06 Ar Risk > .05 Ar 1Risk > .04 Ar
Sol 1 0 - 0 21 1

0 l 1 0 0 1 0 2 1
0 0 0 0 01 at ci 00
0 0 0 0 0J ol o 0
0 0 0 0 0 0 0! 0I
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 01 0 0 0
0 0 0 0 0 0 0{ 0
0 0 0 0 0 0 01 0! 0
0 0 0 0 0 0 0 0: 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 Oj 0
0 0 0 0 0 0 0 0' 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 01 0
0 0 0 0 0 0 oJ 0 0

Page 2



Sheet1

Risk> .03 Ar Risk> .02ArTRisk> .01 Ar Risk> .005 Al Risk>.001 A Risk> .0001 Risk> .0000 Risk> .000 Risk> .0000
22 67 81 101l 79 84 66J 1061 54
17 61 88 102 100 105 83 1161 24

0 01 0 0l 0 0 0 01 0
0 0j 0 0 0 0 0 01 0
0 0 0 ~ 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0, 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 17 22, 32 163 202 188 49 29
0 17 24 34 159 202 189 48 29
0 0 0 0 0 0 0 0i 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 o[ 0
0 0 0 0 0 0. 0 o[ 0
0 0 0 0 0 0l 0 0l 0
0 0, 0 0, 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 7 129 156
0 0 0 0 0 0 7 129 156
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0l 0 5. 257
0 0l 0 0. 0 0 0 5 257
o o 0 0 0 0 0 5 257
0 0 0 0 0 0 0 3 194
0 0 0 0 0 0 0 0 22
0 0 0 0 0 0 0 5 257
0 0 0 0 0 0 0 31 284
0 0 0 0 0 0 0 31 284
0 0 0 0 212 149, 108 182. 39
0 0. 0 0l 0 0 0 24 359
0 0 0 0 0 1 264 198 129
0 0 0 0 0 1 246 213 130
0 0 0 0 0 1 246 213 130
0 0 0 0 1 105 288 132 139
0 0 0 0 1 276 134 130 126
0 0 0 0 0 1 264 198 129
0 0 0 0 0 0 0 0 2
0 0. 0 0. 0 0l 0 0l 2
0 0 0 0 0 44 408 70 143
0 0 0 0 0 0 0 41 378
0 0 0 0 0 0 0 257 59
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 177 280 71
0 0 0 0 0 7 322 157 59
0 0 0 0 0 0 0 257 5

Page 3



Total Affecte JPercent of Site
666 045931J
7011 0.4834481

0 0
0 0
0 0
0 0
0 0
0 0
0 01
0 0

702 0.484138
702 0.484138

0 0
0 0
0 0
0 0
0 0.
0 0
0 01
0 0

292 0.201379
292 0.201379

0 0
0 0

262 0.18069
262 0.18069
262 0.18069
197 0.135862
22 0.015172

262 0.18069
315 0.217241
315 0.217241
690 0.475862
383 0.264138
592 0.408276
590 0.4068971
590 0.406897
665 0.458621
667 0.46
592 0.408276

2 0.001379
2 0.001379

665 0.458621
419 0.288966
316 0.217931

0 0
0 0

528 0.364138
545 0.375862
316 0.217931

Sheetl
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NA Recreational shoreline

NA km2 # of INDV. Risk km2 # of INDV. Risk km2 #of INDV. Risk km2 #of INDV. Risk km2 # of IN Risk

200 TI 0.50 2000 T2 0.50 03 500

0.5 0 0.00 0.00 0 0.00 0.00 0 0.0 0.00 00.0 0.00 0_____ _____

0.3 0I 0.00 0.00 0 0.00 0.00 0 0.0 0.0 0 0.00 0.00 0___

0.2 0 0.00 0.00 0 0.00 0.00 0.00 0.00
-0.1 '7 0.00 0.00 0 0.00 0.00 0| 0.00| 0.00 0[ 0.00| 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.0 0.00 0

008 0 0.00 0.00 0 0.00 00.00 0.00 0 0.00 0

0 0 0.00 0.00 0 0.00 00.00 000 0.00 0

0. 0 0.00 0.00 0 00 0.00 0 00 0.00 0 00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

002 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1O.O02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
5.00E-03 1000.00 2.50 12 15000.00 37.50 0 0.00 0.00 0 0.00 0.00 0.
1.OOE-03 1 1625.00 0.81 10 20000.00 10.00 0 0.00 0.00 0 0.00 0.00 0 1

1.00-04 625.00 0.03 13 16250.00 0.81 0 0.00 0.00 0 0.00 0.00 0

0l05 8 1000.00 0.01 26 32500.00 0.16 0 0.00 0.00 0 0.00 0.00 0

1.002 1 1375.00 0.00 3 3750.00 0.00 0 0.00 0.00 1 3125.00 0.00 0

0 -- 7375.00 0.00 34 42500.00 0.00 104 162500.00 0.00 103 321875.00 0.00 104

10 1625 3.35 104 48.48 104 0.00 104 0.00 104

Total
51.83

41.0E0 5 ____ 625.00__ 0.031_ [____ 16250.00 0.81 0.00 0.00 0 0.0 00
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LTM Recreational Shoreline

LTM km2 #of INDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0. 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
5.02-3 7 675.00 2.19 11 13750.00 34.38 0 0.00 0.00 0 0.00 0.00 0 ____

1.00E-03 21 2625.00 1.31 17 21250.00 10.63 0 0.00 0.00 0 0.00 0.00 0
*1.00E-04 10 1250.00 0.06 13 16250.00 0.81 0 0.00 0.00 0 0.00 0.00 0
- 1.OOE-05 20 2500.00 0.01 26 32500.00 0.16 0 0.00 0.00 0 0.00 0.00 0 _____

1.00E-06 12 1500.00 0.00 3 3750.00 0.00 0 0.00 0.00 1 3125.00 0.00 0
1.0-7 3 4250.00 0.00 34 42500.00 0.00 104 162500.00 0.01 103 321875.00 0.02 104.

104 3.58 104 45.98 104 0.01 104 0.02 104
Total

49.58
41.3 _______
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ISFC Recreational Shoreline

Page 1

ISFC km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
5.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 17 53125.00 26.56 0
1.00E-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 14 43750.00 2.19 0
1.00E-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 8 25000.00 0.13 33
1.00E-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 26 81250.00 0.04 10
1.00E-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 39 121875.00 0.01 61

104 0.00 104 0.01 104 0.01 104 28.92 104
Total
2&.94
124.11 1 I



ISV Recreational Shoreline

ISV km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
I.OOE-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 104 325000.00 0.02 104

104 0.00 104 0.01 104 0.01 104 0.02 104
Total
0.03
10.03
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ESIS Recreational Skoreline

Page 1

ESIS km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 000 000 0 000 000 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

009 0 000 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.0 0 000 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

1 .0E02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1 .OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1 .OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0 -

1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 16 50000.00 0.03 27

1.OOE-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 67 209375.00 0.01 77

104 0.00 104 0.01 104 0.01 104 0.36 104

Total - -- - --

0.38
10.32 _ _ _ _ ____ _ _ _ __ _ _ _ _ ____ _



ESNS Recreational Shoreline

Page 1

ESNS km2 #of INDV. Risk km2 #of INDV. Risk km2 #ofINDV. Risk km2 #ofINDV. Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 ' _0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

007 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.0E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
l.OGE-OS 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0 __

1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 15 48875.00 0.02 0
1.OOE-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 68 212500.00 0.01 104

104 0.00 104 0.01 104 0.01 104 0.36 104

0.38
0.31



ESES Recreational Shoreline

Page 1

ESES km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
05 0 000 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 000 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0-
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.00E-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

5.00E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.002-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.002-04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.002-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 21

1.0E-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 68 212500.00 0.01 83
104 0.00 104 0.01 104 0.01 104 0.36 104

Total
0.38
0.31 - _ _ __ _ _ _ I 1 1 -1 1 1



ESISC1 Recreational Shoreline

ESISC km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 T 0.6 2000 T2 0.60 2600 T3 0.60 5000 T4 0.50

05 0O.0 O00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 ___

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

02 0 0.00 0.00 0 0.00. 0 0 0. 0.00 00.0 .0 0

0.1--0.0 0.0 0 0.0 0.00 0 0.00 0.0 0 0 0.00 0

0.09 0' 0.00 0.00 0 0.00| 0.00 0 0.00 0.00 0 0.00 0.00 0 __ ___________

0.08 0 000 .00 0 0.00| 0.00 0 0.00| 0.00 0 0.00 0.00 0 ___ ____

0.07 0 0.0 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 ___

0.0 0 00 0.0 0 00 0.0 0 00 000 0 .0 00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.40 0 .00 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 ____

0.30 0 .00 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

. E02 0--.0 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 __0 _ _ _ _

5.002-03 0.0 .00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.0-3 0 00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.02-4 0 0.0 000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.OOE-05 0 .0 000 0 0.00 0.00 0 0.00 0.00 33 103125.00 0.52 12 ____

1.020 0 .0 000 0 0.00 0.00 0 0.00 0.00 11 34375.00 0.02 21

1.02-0 10 1300.0 000104 130000.00 0.01 104 162500.00 0.01 60 187500.00 0.01 71

10 000104 0.01 104 0.01 140.54 104

Total

0.56
0.4 _______ ________ _____________
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ESISC2 Recreational Shoreline

Page 1

ESISC km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0,5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.OOE-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
1.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 24 75000.00 3.75 0
1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 10 31250.00 0.16 23
1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 11 34375.00 0.02 14
1.OOE-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 59 184375.00 0.01 67

104 0.00 104 0.01 104 0.01 104 3.93 104
Total
3.95
3.29 -____ _____ ___



PI Recreational Shoreline

IP km2 # of INDV. Risk km2 #of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 000 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.3 0 0.00 000 0 0.00 .00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.0 0.00 0 0.0 0.0 0 0 .00 0.00 0 _____

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.O-02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

5.OOE-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

500 E-03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1 00E-04 0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

1.OOE-05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

1.OOE-06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 16 50000.00 0.03 27

1.OOE-07 104 13000.00 0.00 104 130000.00 0.01 104 162500.00 0.01 67 209375.00 0.01 77

104 0.00 104 0.01 104 0.01 104 0.36 104

Total _

0.00
0.00

Page 1



Sheeti

Time Period Alternative Risk = 1 AreIRs > .9 Are IRisk > .8Arem Risk > .7 Are Risk > .6 Are IRisk > .5 Are IRisk > .4 Are

TI Ai-ti 0 0 0' 0 0 0 0

Alt2 0 0 01 0 0 0 0

Alt3 0 0 01 0 0 0 0

AIM 0 0 0 0 0 0 0

AItS5 0 0 -0 -- 0 0 0 0

AltO6 0 0 0 0 0 0 0

AkIt-7 0 0 0 0 0 0 0,

ARS - _ 0 _ 0 _ 0 0 0 0 01

Alt9 0 0 0 0 0 0 0

AUi0 0 0 0 0 0 0 0

T2 AI-ti 0 0 0 0 0 0 0

AIt-2 0 0 0 .0 0 0 0

AIt-3 0 0 0 0 - 0 0 0

AIt-4 0 0 0 0 0 0 0

AI-t5 0 0 0 0 0 0 0

Alt6 0 0 0 0 - 0 0. 0

Alt7 0 0 0 0 0 0 0

rAtO 0 0 0 0 0 0 0

AI-t9 0 _ 0 0 _ 0 0 _ 0 0

AitlO0 0 0 0 0 0 0 0

T3 Aiti - 0 0 0 0 0 0 0

Alt-2 0 0 0 0 0 0 0

AItS 0 0 0 0 0 0 0

AMt 0 0 0 0 0 0 0

AItS - 0 0 0 0 0 0 0

AltO6 0 0 0 0 - 0 0 0

AI-t7 0 0 0 0 0 0 0

AItS 0 0 0 0 0 0 0

AItSq 0 0 0 0 0 0 0

A itlO0 0 0 0 0 0 0.

T4 AMt 0 0 0 0 0 0 0

AIt-2 0 0 0 0 0 0 0

AltS 0 0 0 0 0 0 0

Alt4 0 0 0 0 0 0 0

AItS5 0 0 0 0 0 0 0

Alt 0 0 0 0 0 0

A-t7 0 0 00 0 0 0

A-t8 0 0 0 0 0 0 0

AIt9 - 0 0 0 0- 0 0 0

AMtl0 0 0 0 0 0 0 0

T5 AMt 0 0 0 0 0 0 0

Alt2 0 0 0 0 - 0 0 0

AIt-3 0 0 0 0 0 0 0

A-t4 0 0 0 0 0 - 0 0

A-tO 0 0 0 0- 0 0. 0.

A-t6 0 0 0 0 - 0 0 0

Al-t7 0 0 0 0 0 0 0
Alt8 0 0 0 0 0 0 0

Alt9 0 0 0 0 0 0 - 0

AitO 0, 01 0 0 0 0 0

Page 1



Sheet1

Risk > .3 Are Risk > .2 Are1IRisk > .1 Are iRisk > .09SAr IRisk > .08SArRisk > .07 ArjRisk > .06GArRisk >_.05Ar IRisk > .04 Ar

o0c ol 0 1 0>. 0 OJ o 0
00c 01i 01 01 01 0 0

0 0 0200 ~o
o 0 0 0 0l 0 01 0

0 0 i 0 0 0 0 0l 0

0 0 010 0 0 0l 0

o 0 of 0 0 0 o 00

0 0 0l 0 00 0 0 0.

0 0 0 ~ 0 0 0 0 0 0l

0 0 o[ 0 0 0 0 0 0
0 0 0~ 0 0 00

0 0 ol 0 0 0 0 0 0

0 0 0[ 0- 0 0 0 0 0
0 00 0 0 0 0

00 0o000
0 0 0 ~ 0 0[ 0 0 0 0

0 0 0~ 0 0 0 0 0 0

0 0 01 0l 0 0 0 0 0

0 0 01 0l 0 0. 0 0 0

0 0 0o 0 0 0 0 0 0

0 0 ol 0 0 0 0 0 0

0 0 0 ] 0 0 o o 0 0
0 0 01 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 - 0 0 0 0 0 0 0

o 0 - 0 0l 0 0 0 0 0

0 0 - 0 0 0 0 0 0 0l

0 0 - 0 0 0 0 0T 0 0

0 0 0 0 0 0 - 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

o 0 0 0 0 0 0 0 0

0 0 0 0, 0 0 0 0 0

0 o 0 0 0 0 0 0 0,
0 0 0 0l 0 0 0 0 0

0 0 0 01 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

o 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0o 0 0 0 0 0 0

0 0 0 0- 0 0 0 0 0

0 0 0 0 0 0 0

0 - -- 0j 0. 0 0 0 of 0 0

0 0o 0 0 0 01 0 0

0 0 0 0 0 0 o[ 0 0

0 0 - 0 0 0 0 01 0 01

Page 2



Sheet1

Risk> .3ArJRisk> .2Ar Risk> .01 Ar Risk> .5ARisk> .001 ARisk>.0001 Risk > .0000 1Risk > .0000 1Risk > .0000
00 -- - 13 5] 8! 11
00 7 21 10| 20; 12

0 0 0 
S0 0 0

0 0 0 0 0 0 0
00 0 0 0 0 0 01 0

0 0 0 0 0 0 0 0 0
o00 0 0 0 0 0
0 0 0 0 0 0 0 01 0
0 0 00 0 01 0

0 12 16 131
0 0 0 0. 11 17 131 261 3
0 0 0 0l 0 0 0l 01 0
0 0 0 0 0 0 01 0~ 0
0 0 0 0 0 0. Oj 0 0
0 0 0 0 0 0l 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0l 0 0, 0 0 0 0. 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0. 0 0 0
0 0 0 0 0 0 0 0l 0
0 0 0 0 0 0 0 0l 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0. 0 0, 0 0 0 0 0
0 0l 0 0 0 0 0 0l 0
0 0 0 0 0 0 0 0 1
0 0 0 0 0 0. 0 0 1
0 0 0 0 0 171 14 8 26
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 21 16
0 0 0 0 0 0 01 21 15
0 0 0 0. 0 0 0j 21 15
0 o, 0 0l 0 0 0~ 33, 11
0 0 0 0 0 0 24 10 11
0 0 0 0 0 0 0 21 16
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 33 10
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 27
0 0 0 0 0 0 0 0 0

00000 0 0 0 0
0i 0 i 0 0 0 0 01 21

0l 0l 0 0 0 0 0l 231 14
0l 0l 0 0 0. 0l 0 0 27

Page 3



Total Affecte Percent of Site
45 0.0310341
70 0.048276

0 0|
0 01
0 0i
0 0
0 0

0 0
0 0
0 0

70 0.048276
0 0 0
0 0
0 0
0 0
0 0
0 0

0 0.

0 0
0 0
0 0
0 0
0 0
0 0
01 0
65 0
0 0.
03 01

36 0 0242

03 0
14 0.00069
1 0.00069

65 0.044828
0 0

37 0.025517
36 b.024828
36 0.024828
44 0.030345
45 0.031034
37 0.025517
0 0
0 0

43 0.029655
0 0,

27 0.018621
0 0
0 0

33 0.022759
37 0.025517
27 0.018621

Sheet1

Page 4



TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE &TITLE -//7 0r J Z As,,971
-riOA ,C I ~4 /

ORIGINATOR- DATE__21_f_

REVISION NO.

OBJECTIVE

METHODOLOGY

ASSUMPTIONS c

(Continue on another sheet if

SIGNATUr

CALCULATION & RESULTS ATTACHED

JACOBSIFORMSICALCV?. MT

0(7

6/

d, A

) ) Q 1 L.-



<K
'NQ

d

~ m
I o
to -,

1 *~~'

Vs '9)

o 1 IX
U N

*'0 ~
CD
2
-a:
Ut
U-,

uj ci

0-oN <K* N>
'I.
m

a

t
~

~

C
I~jV)

AS

N
St
\N-

I

V It

KNK I

, 11
I VJ



zd

z

I o

V

B> 4I

*N
2 I

I .

I I
* 9

* *1
I* V

1,~;

Kb~ "V

I %tI

.9%j .9, 
'

4 
24j

IIt

1*

.1.
I II'

K
II
I.

* ii



t

JE JACOBS ENGINEERING GROUP INC

DATE - SUJECT oz 0 s. N_.

acHKa JOGB ssoS JOB NO.

2-62dv,~ sst4- 27')

* cccc~a%-Z .Mo

2. iiA ~~~x
__ _2 $eas 6

--__757 7 --/Z

-_ X a/ / 56 ~ _ _

- sa/w~> iLs \ --.

* §X A44 cc.n ea&&/s s



WHC-SD-WM-EV-l04 Rev. B

Table 9-11. N±onradiological Constucdon Emissions. (Units As Indicated)

Conc!M m ss PBitg wrm-rge 11agT~ht____ ____ ____ __a_

Pariculate-2

SO, (as S2)2

Hydrocarbonst
(exhaust & fugitive)

NO,(as NO,]

Aldehydes2 (as ECHO)

Organic Acids

Thermal Releases'
Fugitive Dust$

kg

kg
kg
kg

kg

kg

kg

t

/./r t6E+4
3.2E+7

16E+6

17
t9E+6
6.3
-.:6E+4

n/a

8.OE+14

.qf7'4.

Notes:

C% - carbon dioxide
EPA - U.S. Environmental Proctection Agency
LLW - low-level was:e
NOx - nitrgcn oxide and nitrogen dioxide
SOX - sulfur oxide and sulfur dioxide

'Includes 1LW vault construction.

9-18



F.7 Backup for Table 9-11

Table F-24. Summary of Construction Emissions.

Year 1 46510.8 643.1.14 217.577 92510.6 2817.39 2834.9 7746.52
(Table F-26) - $1tju - . //A /0' --?/' .F/.;x/

Years 2-4 - 40398.5 533.1.53 2.478 96685.2 2492.64 1752.9 6135.2
(Table P-27) 9j x// // 3 Y1,/2 "7 X/* /y/ 0 J

5-Year Duration 344346 49170.9 3080.9 404620 8113.84 4730.6 33157.6
Crable P-28) 3./t/0* /,g x/' 1, o/. /IK, 9*'o' 4x/ 3.3qt, (

5-Year Duration 31869115 1091332. 478297. 1121044. 3960.6.6 1709.3 73430.4
(Table P-29) . 3.1"o//07 / _ _ 6r/_ ./x,/o 3. /'' 1. 4 / 73x4 '

5-Year Duration 83749.8 8484.49 5466.72 21206.6 0 3075.0 0
(TableP-30) . I .7 Z./ gsx40 1 3A/0''

Totals 3238412Q.1 1160750.06 487064.68 1736066.4 53030.47 14102.7 120469.72

Notes:
/./ .( /4~' 44 y/O T / 7xy,0 '"

'AP-42. emission factors present separate exhaust hydrocarbon and fugitive hydrocarbons endssion factors for gasolinc powcrcd engines.
The total hydrocarbon enissions is the sum of these two emissions.

'lxhaist j'rticuate is assumed to be PM,,.

.7,

-

A
r

/ 11YI6 -/ /, 2,yla :r



WHC-SD-WM-EV-104 Rev. B

Table F-25. Summary of Fugidve Dust Emissions.

1. Clear and Grub

A. Bulldozer grading . 1
B. Paved road aic 7.8

2. Construction Site Excavation

A. Unpaved road traffic 176
B. Scraper unloading 2.6
C. Dozer grading 6.4
D. Wind erosion (storage and waste piles) 42.1

3. Aggregate Borrow Pit Excavation

A. Dump truck loading, truck unloading and 1.6
crusher loading

B. Unpaved road traffic 1.4

4. Batch Plant Operation

Included in
A. Dump truck unloading MA
B. Batch plant operation 10.4
C. Wind erosion (aggregate and sand piles) . 0.1
D. Paved road traffic -- - 100.2
E. Unpaved road traffic 0.86

TOTAL (tonnes) . . 355 -- - 497'

Note:

'Tri-Pay Agreemnt fugitive dust issions - 1.4 x no sepations eksions.

F-60



Table P-26. Construction Equipment Non-Radiological Emissions Estimates Tri-Party Agreement Alternative Linearly
Scaled Against No Separations Alternative Baseline (1 year).

to bpikup 250 14)L1I 4 42003M tin' £0.23 6M4.2 0.8± 52.438 049 1222 IM0 69.611

us dour 31 .,kei 4 T510k h t 116.8 3079.32 86.4 127.3 - 0 1889 7122.13 29. 111.215 - . 3 2t273
dour D

CAI 96d Io'dcr 200 &.kJle t. 2 120k gr&r 259.4 11.1496 113.2 £34804 0 *38.2 102.983 812 2.256 - . 71.9 9.341

10tyimg, 23 ofhihwy M h 1hrlt.1 ?"11 641.36" 0l tIng Itit 1: I
trwuk y D t14.

CAI f dur 60 Uekd 2 200h j 6.IM 2217.07 16.94 243.132 0 list Iws219.I3 1 24 - 1

douer D).

cat 63 P Acsper 10 Mupr D 6 ?no h j&, 61.2 4420S 2.$2 Moo) 09 1711536.J57 -i' 41

20 twi-IW' 250 o& y 2 910 hr jAr 6.36 1.2 442 . 1 3.21M.007 0 141 1349 5 0 4.74 1 1431.5

Ca~tj 2 dozer 460 *curta 2 1800 j/r 160.0 012 277 86.47 124.1t £1 229.4 2.3 591 1.. 1
rollet

OrAder aldet D

CAI D111 213 min.Ar 306.4 24.5096 0.33 5342 0 762.3 61.3t4 I9 1.112 . 3 5.056

CAt 6231 330 scraper D 4 6270 kr tW 69.2 3162.53 128.2 1 0£ - 0 1741 10914.4 65 40753 - 14 1113.43
19vatlt SC Mpe

CAt 131 210 min.I £1 1$0 k, tr 106.4 411.001 69.3$ 108.2867.1 13.9 21.82 . 99224
Ccsnp.ctorIII 

I
oftkhighny 1 1 370k hrI tr 1116.1 1282.39 104 136.39 0 I 29450 -12.12

Taker tIk£)

'~71
a'



Table F-26. Construction Equipment Non-Radiological Emissions Estimates Tri-Party Agreement Alternative Linearly
Scaled Against No Separations Alternative Baseline (1 year).

Mchak. Trk 210 offKthway I 1430hr tht *16..1 £47.14 16.84143.216 - 0 1 3117. 115 1 - 4 191.4

mauck DVucIt~bhb.Tivk 230 tTf-hithtty I 21*0h, gA, MA6. 2M25.60 *6.84 215.363 * 0 129 14685.12 31 £24.42 lid 226 1.

Toals 4 N. &Psts DMas 122 4M.1 £5.4 60M 2012.4 202S 333.2

Tri.-aty Agtenmt&eaht 1.4 IA 1.4 14 1.4

1aIsuIa I 46S11 £431.1 217.6 92511 2827.4 2:31 T)44.3

Notes:

LDC"
HDO
LDD
IDD
D
a

=

sa

light duty gasoline
heavy duty gasoline
light duty diesel
Iheavy duty diesel
diesel
gasoline

indssions are estimated using U.S. Etivironmental Protection Agency 'AP-42' emission factdrs. The equipment list and usage estimates
were obtained from Slob Campbell, Pluor Daniel Inc.

+SOx .emissions are estimated using a fuel specific emission factor of 3.23 grans(SOx)/gallon of diesel burned (0.00712 lbs(SOx)/gal).
This factor is based upon ^Clean Air Ace maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage (or
this equipment Is estimated to be 626,911 gallons..

Prepared by: Andy Kinibrough, Fluor Daniel Inc.
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Table P-27. Years 2-4 of Construction. Construction Equipment Non-Radiological EmissIons Estifmlates Tri-Party
Agreement Alternative Linearly Scaled Against No Separations Alternative Baseline.

Notes:

LDG
HDO
LDD
HDD
D-D

* a

n

n.

n*

a

a.

a-

light duty gasoline
heavy duty gasoline
light duty diesel
heavy duty diesel
diesel
gasoline

EmIssIons are estimated Using U.S. Environmental Protection Agency tAP-42" emission factors. The equipment list and usage estinutes
were obtained from flob Campbell, Fluor Daniel Inc.

4SO emissions are estimated using a fuel specific emission factor of 3.23 grams(SOx)/gallon of diesel buned (0.00712 lbs(SOx)/gai).
This factor Is based upon 'Clan Air Act* maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for
this equipment is estimated to be 626.911 gallons.

Prepared by:; Andy Kimbrough. Pluor Daniel Inc.
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Table 1-28. 5-Year Duration of Construction. Equipment Nonradiological Emissions Estimates Tri-Party Agreement
Alternative Linearly Scaled Against No Separations Alternative Baseline.
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Table F-28. 5-Year Duration of Construction. Equipment Nonradiological Emissions Estimates Tri-Party Agreement
Alternative Linearly Scaled Against No Separations Alternative Baseline.

Notes:

LDOG
HDoc
LDD
HDD
D-
a

ex
a

a

n*

light duy gasolIne
heavy duty gasoline
light duty diesel
heavy duty diesel
diesel
gAsoline

Emissions are estimated using U.S. Environmental Protection Agency *AP-42* emission factors. The equipment list ond usage
estimates were obtained from Bob Campbell, Fluor Daniel Inc.

*SOX emissions are estimated using i fuel specific emission factor of 3.23 grams(SOx)/gation of diesel burned (0.00712 lbs(SOx)/gal).
This factor Is based upon 'Clean AirAct* maximum pernissible diesel fuel sulfur content of 0.05% (by weighit). Diesel fuel usage for
this equipment Is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fludr Daniel Inc.
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Table r-29. 5-Year Duration of Construction. Construction Equipment Non-Radiologichl Emiisiois Estimates
Tri-Party Agreement Alternative linearly scaled against No Separations Alternative Baseline.
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Table P-29. 5-Year Duration of Construction. Construction Equipment Non-Radiological Emissions Estimates
Tri-Party Agreement Alternative linearly scaled against No Separations Alternative Baseline.

Notes:

LDG - light duty gasoline
HDOG heavy duty gasoline
LDD - light duty diesel
S HDD - heavy duty diesel
D -diesel

I gasoline

Emissions are estimated using U.S. Environmental Protection Agency 'AP-42' emission factors. The equipment list and usage -
estimates were obtained from flob Campbell, Fluor Daniel In*c. n

+SOx emissions are estimated using a fuel specifl emission factor of 3.23 grams(SOx)/gatlon of diesel burned (0.00712 lbs(SOx)/gal).
'fThis factor Is based upon *Clean Air Act' maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for Ci

00 this equipment is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fluor Daniel Inc.
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Table 1-30. 5-Year Duration of Construction. Construction Equipment Non-Radiological Emissions Estimates Tri-Party
Agreement alternative linearly scaled against No Separations Alternative Baseline.
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\VHC-SD-VM-V-104 Rev. 3

Table.9-25. Construction Type by Duratdon.
(Percenage of Construction)

Clearing 1.6

Grubbing 1.6 7 -

Earthwork 4.9 . )
Foundations 7.8 4e.2//
Structure -- 25.9 /30
Mechanical/electrical 29.1 /50
Piping 29.1

9-33
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Cons r

Table 9-21. Unit Process: Sequence of Construction.
(Calendar Year Start\Compledon Date)

Sludge wash 12/1997 - 12/2003'

Cesium removal 12/1997 - 12/2003'

Other radionuclide removal n/a ---

Low-level waste vitrification 12/1997-12/2003'

Low-level waste disposal 12/2003-12120192

High-level waste vitrification 06/2002-12/2007'

High-level waste transportation/disposal n/a

Notes:

'Boomer, 1994, Figure 4.4-5, pp. 92.

2Construction of the low-level waste (LLW) vaults will commence when LLW
Vitrification construction is complete which is approximately 1.5 years prior to LLW
operations. Vault constrution will continue as reqbuired through LLW operations.

'fri-Party Agreement Milestone M-51-O3-TO4.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E.
L each, D. E. Mitchell, F. D. Nankaai, E. J. Slaathaug, L. M. Swanson, T.
L. Waldo, and C. M. Winkler, 1994. Tank Wase Remediadion System Facility
Configuration Study, WHC-SD-WM-ES-295, Westinghouse Hanford
Company, Richland, Washington.

Ecology, EPA and DOE, 1994, Hanford Federal Facility Agreement and Consent .
Order. 2 vols, as amended, Washington State Department of Ecology,
Olympia, Washington, and U.S. Environmental Protection Agency and U.S.
Department of Energy, Washington. D.C.
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Table 5-13. Comparison of Alternatives by Process Module for Retrieval and Transfer:
(Millions of 1995 Dollars)'.

N

SST retrieval $0 $0 $2,508 $2,508 $2,508

SST confinement $0 $0 $1,492 . $1,492 $1,492

SST waste transfers $0 $0 $1,956 $1,956 41,956

SST sulstirfile SO $0 $768 $768 $768
barriers

DST retrieval $2,198 $0 $1,306 $1,213 $1,306

DST waste transfers $272 $0 $458 $344 $458

MUST retrieval $0 $0 $74 $74 $74

MUST waste transfers $0 $0 $93 $93 $93

Total $2,470 $0 $8,657 $8,466 $8,657,

Note:

DST = double-shell tank
MUST = ,niseellaneous underground storage tanks
SST = single-shell tank
TPA = Tri-P'nrty Agreemnent

'For basis of estimate, see Appendix A. Backup to Table 5:13, Overall Ietrieal Costs for no action alternative.
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Table 5-14. Comparison of Alternatives by Overall Cost Component for Retrieval and Transfer
(Millions of 1995 Dollars).

Notes:

TPA = Tri.Pnrly Agreement

'For basis of cnpitwl cost estimate, see Table 5-15.

'For.basis of operiting cost esti male, see Table 5-16.

'Iesearch and development cost i. estimated as 5 percent of capital cost.

LA
t!)

*tdC iipo ent Aiona Disposal Pretrealen

Capital' $1,930 $0 $3,270 $3,270 $3,270

Opcrating' $440 $0 $5,180 $4,990 $180

Research and $100 $0 $210 $210 '$210
Development'

Total N $2,470 $0 1 $8,660 $8,470 K $8,660

Qx.

K



Backup to Table 5-13. Overall Retrieval Costs for Tri-Party Agreement and
Extensive Separations Alternatives (2 sheets).

t UCai Cos. M. QpO pUnSt

SSTs

Retrieval
Armn-based $283 -13,514,932 $1,069 $0 $57 $1,408
Sluicing $579 6,224,163 $492 $0 $29 $1,100

Confinement
Arm-based $587 11,080,075 $876 $0 $29 $1,492
Sluicing $0 0 $0 $0 $0 $0

Barriers --S-9O- --- ,;54"96+-4----$-359- -- -$0- - $X- 76?

Transfer-
Pipeline $408 19,329,408 $1,528 $0 $20 $1,956
Container $0 0 $0 $0 $0 $0

SST Total =$2,247 54,688,639 $4,324 $0 $155 4677-2-5-

DSTs

Retrieval
Mixer.pumps $916 3,172,608 $251 $0 $46 $1,213
Sluicing $48 541,987 $43 $0 $2 $93

Transfer.
Pipeline $0 5,798,822 $458 $0 $0 $458

DST Total =$964 9,513,4181 $752 $0 $48 $1,764

MUSTS

Retrieval
Sluicing -$94,546 $33 $0 $2$74

n
LAe

w
4::

* S
-I

C,
* -C

dl

Ku

K



Backup to Table 5-13. Overall Retrieval Costs for Tri-Party Agreement and
Extensive Separations Alternatives (2 sheets).

Transfer
Container $23 870,998 $69 $0 $1 $93

MUST Total = $62 1,292,544 $102 $0. $3 $167
Retrieval $3,273 65,494,600 $5,177 $0 $207 $8,657

Notes:

DST n double-shell ttnk
MUST n imiscelluentus underground strage tank -
SST single-shell tank
As indicated ti Sectitn 5.0. the values in these tables are imported from spreadsheet calculations. The number of significant

figures shown does not imply level of accuracy or degree of confidence in the estimated values.

See Notes to Dackup Table 5-6 Construction Staff Hours for capital cost basis.

See Table 5-1 and Table 5-16 for operating cost staff hours and basis.

D&D cost basis is included in operating cost, and is based on entombment in place, per the Hanford Mission Plan,
DOE/RL-93-102.

Operating cost includes startup cost.

Retrieval R&D cost is assumed to be 5 percent of retrieval capital cost, except R&D cost for arm-based SST retrieval includes
additional $43 mrillion for SST retrieval test facility;

Bootner, K. D., et al., 1993, Tank Waste Technical Options Report, WHC-EP-0616, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.
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Table 9-17. Overall Cost Component.
__ __- ~t. ~..

(Millions of 1995 Dollars)

aa

Capital 3,600'

Operating 3,9002 2500

Research and development 630'

Repository fee 1,750

CU±0± r-reatzd zosts -8j609

Total -=0ts5ee-922O

Notes:

'Total capital cost includes 40% contingency. Contingency is excluded from other

costs.

'Includes start-up, decontamination and decommissioning, and monitoring and
maintenance costs.

'Pg. 130 of Boomer 1994, which was based on a draft of the Tank Waste Remediation
System Multi-Year Program Plan (MYPP) (WHC 1994).

'Other related costs are costs defined in the MYPP that should be included in the total
costs, but are not directly related to operations. These costs are:

Program management
Operations and maintenance
Tank farm safety
Tank farm upgrades
Characterization

Total

$1,180
4,290

440
1,720

933
$8,563

Round to $8,600 million. These costs are taken as total unescalated costs from the MYPP.

Boomer, K. D., 1. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg,
C. E. Leach, D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T.
L. Waldo, and C. M. Winkler, 1994, Tank Waste Remediation System Facility
Configuration Study, WHC-SD-WM-HS-295, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1994, Tank Wane Renediation System Multi-Year Program Plan, WHC-SP-1101,
Westinghouse Hanford Company, Richland, Washington.

9-25
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F.II Backup for Table 9-16

Table F-36. Total Cost by Unit Operation.

Sludge wash $43 $129 $6 $2 $12 $6 $9 $207

Cesium removal $380 $276 $54 $21 $105 $56 $83 $975

Centralized facilities $520 $520

LLW vitrification $1,300 $624 $170 $68 $332 $176 $264 $2.934

LLW disposal $16 $9 $4 $17 $9 $225 $14

HLW vitrification $1,400 $639 $70 $78 $384 $126 $260 $2,957

1iLW transportation $24 $24

HLW disposal $239 $1,750 $1,989

Total $3,643 $1,70 $308 $173 $850 $373 $225 $239 $630 $1,750 $9,900
8

Notes:

Table values are in millions of 1995 dollars.

"Il
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.Table 7-17. Comparison of Alternatives by Overall Cost Component
(Millions of 1994 Dollars).

Notes:

'Capital cost - See Table 7-18

2Operating cost - See Table 7-19

'Monitoring and maintenance costs are provided in the Closure Technical Data Package for
the Tank Waste Remediation System Environmental Impact Statement (Scanlon et al. 1995).

'Radio frequency drying will require two years of research and development at S5 million per
year, based on engineering judgement.

The in situ vitrification option will require seven years of research and development at a total
cost of S67 million. This is an escalated Pacific Northwest Laboratory estimate shown in
PNL-7499 (Koegler 1990).

Koegler, S. L., 1990, Underground Tank Vitrfication Project Plan, PNL-7499. Pacific Northwest
Laboratory, Richland, Washington.

Scanlon. P. L., H. Hampt. W. A. Skelly. 1995, Closure Technical Data Pakcage for the Tank Waste
Remediation System, Draft. Westinghouse Hanford Company, Richland, Washington.

7-30

Mnt C li In Sima

Cost Com..enit' oi _zli4Ge Fill Vitrification.& .as .... ..

Capital' 4,300 150, /,z/ 4,700

Operating 2  4,200 Th00/7/ 4,800

Monitoring/maintenance n/a n/a n/a
(after closure)'

Research and development -- 10 67

TQtal 8,500. -37200,L? 9,600

I
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Table 7-18. Comparison of Alternatives by Capital Cost Component
(Millions of. 1994 Dollars).

Labor 2,600 5 2,800

Materials/Supplies 1,450 ' /5 1.550

Equipment 20 '14 / 50

Local Purchases 260 > /9 280

Total 4,300 4I& 1/z . 4,700

Notes:

'Tables M4-5 (Stabilization by Grout Capital Cost) and F7-7 (Tank Farm Confinement
Capital Cost) of the Tank Waste Technical Options Report (Boomer et al. 1993) were used

x a z
242-A Evaporator

Capital cost = 0

Tank Farm Confinement Facility
Labor
M/S
Equipment
(Local purchases
Total

. Grout mixinv
Labor
M/S
Equipment
{Local purchases
Total

= $2,600 zillion
= S1.700 million
= so
= 0.15(MIS + Equipment)}
= $4,300 million

= S 5.6 million
= 513 million
= 521.5 million
= 0.15 (M/S + Equipment)}
= $40 million

'SD-WM-TI-111 Rev 1 (Hieley 1985). was used as a basis for one radio frequency drying
system. Forty-five systems are used. Table M5-5 (Stabilization by Gravel Capital Cost
Estimate) of the Tank Waste Technical Options Report was used as a basis for the Gravel
Fill estimate.

= 0
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Table 7-18. Comparison of Alternatives by Capital Cost Component
(Millions of 1994 Dollars).

Notes: (Cntinued),

/Ra Frequency Drvin

MIS 50
Equipment = S nu lion
(Local purchases = 0.15(M/S + Equipment)} -/
Total = $121 million!

Gravel Fill
Labor
MIS
Equipment
(Local purchases
Total

<9
~A. /5f/V4tt9) %$,

-icr

= $ 5.4 million -

- ilion Z
- S 6.4 million
= 0.15 (MIS + Equipment)} -3
-%.$25 millibn'

'Tables M9-4 (In Situ Vitrification Capital Cost Summary modified to include sand
excavation) and F7-7 (Tank Farm Confinement Capital Cost) of the Tank Waste Technical
Options Report were used as a basis.

v:
242-A Evaporator

Capital cost

TFCF
Labor
MIS
Equipment
(Local purchases
Total

In Situ Vitrification
Labor
MIS
Equipment
(Local purchases
Total

= 0

S2,600 million
$1,700 million
so
0.15 (MIS + Equipment)}
$4,300 million

$163 million
$123 million
S 64 million
0.15 (M/S + Equipment)}
S350 million

Boomer, K. D., S. K. Baker, A. L. Boldt, J. D. Galbraith, J. S. Garfield, C. E. Golberg,
B. A. Higley, L. J. Johnson. M. J. Kupfer. R. M. Marusich, R. J. Parazin, A. N. Praga.
G. W. Reddick, E. J. Slaathaug. L. M. Swanson, T. L. Waldo. C. E. Worcester, 1993,
Tank Waste Technical Options Report, WHC-EP-0616, Westinghouse Htnford Company,
Richland, Washington.

Higley, B. A., 1985, Hanford Defense Waste environmental Impact Statement Working Papers -
Existing Tank Waste, SD-WM-TI- 11I Rev. 1, Rockwell Hanford Operations, Richland,
Washington.
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Table 7-19. Comparison of Alternatives by Operating Cost Component
(Millions of 1994 Dollars). (5 sheets)

In~' ~~S1tChe l Drzy.ng and Grave -In.Situ

OprtigCstCmpnn Sa hlztou}3 t cfl Vitrinicaxion9

Labor 2,100 2,600

Materials/Supplies 10 >$// 100

Equipment 110 3 a 24

Local purchases 20 0 // 22

Startup 370 92 430

Decontamination and 1,600 -1& /0 9 1,600
decommissioning

Total 4,200 -- 49// 4,800

Notes:

'In situ chemical stabilization
242-A Evaporator = 5-year operating life
Total operating cost = 5127 million
Annual operating cost = $15 million

Following numbers based on previous operation of 242-A Evaporator:
Labor = 59 Exempt x 130,000 per year = $8 million per year x 5 years = $40 million
60 Nonexempt x 50,000 per year = $3 million per year x 5 years = $15 million
Materials/Supplies = Sl million per year x 5 years = S 5 million
Equipment (Upgrade cost - S13 million) = S3 million per year x 5 years = $15 million
{Local purchases = 15% of (Materials/Supplies + Equipment)}
Total = $15 million per year = $75 million
Startup = 2 years operating cost

= 2 ($15 million)
= $30 million

Decontamination and decommissioning = 2 years operating labor + 0.3 (capital cost)
= 2 ($11 million) + 0.3(0)
= $22 million

Tank Farm Confinement Facility (TFCFI (Grout) = 2-year operating life
Total operating cost = 52100 million
Annual operating cost = $153 million
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Table 7-19. Comparison of Alternatives by Operating Cost Component

(Millions of 1994 Dollars). (5 sheets)

Notes: (Continued)

Following numbers based on Tables F7-8 and F7-9 of the Tank Waste Technical Options Report
(Boomer et al. 1993), modified to include 15-m (48-ft)-dia. dome penetration.

Labor = 239 Exempt x 130,000 per year = $31 million per year x 2 yr = S 62 million
/061 383 Nonexempt x 50,000 per year = S 4 million per yeir x 2 yr = S S million

683 Bargaining units x 90,000 per year = $62 million per year x 2 yr = $124 million

Labor Total = $97 million per year x 2 yr = $194 million

Materials/Supplies
Electricity = 4 E4 kwh x $0.025/kwh = $1,000 per year x 2 yr = $2,000
Equipment = S53 million (1993) x 1.05 - $55.7 million per year x 2yr = S1 l million
(Local purchases = 15% of (Materials/Supplies + Equipment))
TFCF Total = $153 million per year = $305 million

Startup = 2($153 million) = $306 million
Decontamination and decommissioning = 2(S97 million) + 0.3(S4,300 million) = S1.484 million

Grout Mixin2 = 2-year operating life
Total operating cost = $100 million
Annual operating cost = $16.5 million

Following numbers based on Tables M4-6 and M4-7 of the Tank Waste Technical Options Report,
modified to include mixing systems.
Labor 36 Exempt x 130,000 per year = S4.7 million per year x 2 yr = $9 million
l*ql 15 Nonexempt x 50.000 per year = $0.8 million per year x 2 yr = $2 million

C90 Bargaining units x 90,000 per year = $8.1 million per year x 2 yr = S16 million
Labor Total -$14 million per year x 2 yr = $28 million

Materials/Supplies
Water (includes potable water for all in situ chemical stabilization personnel) /

= 1.2 E6 m x $3/m' = $3,500,000 r '/ 00 00oC M/sn-
Electricity = 1.6 E6 kwh x $0.025/kwh = $ 40,000
Cement = 7.1 E6 kg x $0.09/kg = $640.000
Flyash = 71.2 E6 kg x $0.04/kg = $2,850.000
M/S Total = $3.5 million per year x 2yr = $7.0 million
Equipment - $643,500 (1993) x 1.05 = $680.000 per year x 2yr = S1.4 million
(Local purchases = 15% of (Materials/Supplies + Equipment))

Startup = 2($18 million) = $36 million .
Decontamination and decommissioning - 2($14 million) + 0.3(S40 million) = $40 million

Additional Staffine (includes Program Management, Operations and Maintenance, Tank Safety, Tank

4,Z Upgrades, and Characterization)
Exempt = 6.1 E3 staff-yrs x $130,000/staff-yr = $790 million
Nonexempt = 1.2 E3 staff-yrs x S50,000/staff-yr = S 61 million
Bargaining units = 1.0 E4 staff-yrs x $90,000/staff-yr = S940 million
Total = $1,800 million
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Table 7-19. Comparison of Alternatives by
(Millions of 1994 Dollars).

Operating Cost Component
(5 sheets)

Notes: (Continued)

'Drying and Gravel FillI

242-A Evaporator = 5-year operating life
Total operating cost = $127 million'
tLWd I Urtting .v~$1 ilo

Following numbers based on previous operation of 242-A Evaporator:
Labor - 59 exempt x 130,000 per year = $8 million per year x 5 yr = $40 million

60 nonexempt x 50,000 per year $3 million per year x 5 yr = $15 million
Materials/Supplies = $1 million per year x 5 yr = S 5 million
Equipment (Upgrade cost = $13 million) = S3 million per year x 5 yr = $15 million

Total = $15 million per a Ti=$75liilhidY 7/5 '/5'

Startup = 2 years operating cost
= 2 (515 million)
= S30 milhi6O

Decontamination and decdimmissioning = 2 years operating labor + 0.3(capital cost)
= 2 ($11 million) + 0.3(0)
!!$22 millibih -

Radio Freuenev Drving = 9-year operating life
Total operating cost =tt -z ioi /fI
,O.,.,.. Oprtn Cos 512 milc,

Labor 13 Exempt x 130.000 per year = S1.7 million per year x 9 yr = $15 million *
Lb 3 Nonexempt x 50,000 per year = $0.2 million per year x 9 yr = S 2 million

77 Bargaining units x 90.000 per year =,S6.9 million per year x 9 yr = 562 million
-Total Labor = $9 million per year =gSE-He lltor

Materials/Supplies =.2 9
Electricity = 1.1E8 kwh x SO.025/kwh = $2.8 million per year x 99 r =-t-14ietr /4
Water (includes potable water for all drying and gravel fill staff)" 1 4 'rto c

= 1.1 E6 m' x $3/m' = $370.000 per year x=9yr =r-s:bjmlliOjj:
Equipment - 0 - = 3/M

Total= $12 million= $108 million
Startup - 2($12 million) =4 inilljoh
Decontamination and decommissioning = 2(S9 million) + 0.3($121 million) ="S54illoVni

Gravel Fill - 4-year operating life
Toal oeratinigcotj s milln7
Annual operating cost = $19 million

2o2te0/3%/ §vyrsX S 23m -/

/oef.ln /r

Yd3,//62 - c&/ 4
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Table 7-19. Comparison of Alternatives by
(Millions of 1994 Dollars).

Operating Cost Component
(5 sheets)

Notes: (Continued)

Labor 47 exempt x 130,000 per year = $6.1 million per year x 4 yr = S24 million
14 nonexempt x 50,000 per year = $0.7 million per year x 4 yr = S 3 million
70 Bargaining units x 90,000 per year = $6.3 million per year x 4 yr $25 million
Total Labor = S13 million per year =.S52 million

e /I

--

Materials/Supplies - 0
Electricity = 5E4 kwh x SO.025/kwh = S1250 per year x 4 yr = S 6i Ion
Equipment = S6 million per year x 4 yr = S24 million-
(Local purchases = 15% of (Materials/Supplies + Equipment)}
Total = $19 million = $76 million

Startup = 2 ($19 million) S38 million?
Decontamination and decommissioing = 2($13 million) + 0.3($24 million) = $33 mi.lioF

Additional Staffing (includes Program Management, Operations and Maintenance, Tank Safety, Tank
Upgrades, and Characterization)

CJ Exempt = 8.8 E3 staff years x S130,000/staff years = $1,100 million
Nonexempt = 1.8 E3 staff years x S50,000/staff years = S 88 million
Bargaining units = 1.5 E4 staff years x $90,000/staff years = $1,100 million
Total = $2,500 million-

'In Situ Vitrification
242-A Evaporator = 5-year operating life
Total operating cost = $127 million
Annual operating cost = $15 million

Following numbers based on previous operation of 242-A Evaporator:
Labor = 59 exempt x 130,000 per year = $8 million per year x 5 yr = $40 million

60 nonexempt x 50.000 per year = S3 million per year x 5 yr = $15 million
Materials/Supplies = SI million per year x 5 yr. = S 5 million
Equipment (Upgrade cost = $13 million) = $3 million per year x 5 yr = $15 million
{Local purchases = 15% of ( millionaterials/Supplies + Equipment)}
Total - $15 million per year - 375 million

Startup = 2 years operating cost
= 2 ($15 million)
= $30 million

Decontamination and decommissioning = 2 years operating labor + 0.3(capital cost)
= 2 ($11 million) + 0.3(0)
= $22 million

Vitrification = 5-year operating life
Total operating cost = $2400 million
Annual operating cost = SI10 million per year
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Table 7-19. Comparison of Alternatives by Operating Cost Component
(Millions of 1994 Dollars). (5 sheets)

Notes: (Continued)

Following numbers based on Tables M9-5 and M9-6 of the Tank Waste Technical Options Report.
Labor 292 exempt x 130,000/year = S38 million per year x 5 yr = S190 million

131 nonexempt x 50,000/year = S 7 million per year x 5 yr = S 35 million
437 Bargaining units x 90,000/year = $39 million per year x 5 yr = $195 million

Labor Total = $84 million per year = $420 million

Materials/Supplies
Water (includes

Electricity
Limestone
Propane
Ammonia
M/S Total
Equipment
Total

potable water for all in situ vitrification staff)
= 1.2 E6 m? x $3/0n = $3.6 million
= 4.4 E9 kwh x SO.025/kwh - $110 million
= 1.1 E7 kg x $0.09/kg = $990,000
= 1.1.E7 kg x $0.02/kg = $220,000
= 6.8 E5 kg x $O.38/kg = $260,000
= 523 million per year x Syr = $115 million
= $2.4 million (1993) x 1.05 = S2.5 million per year x Syr S 12.5 million
= $110 million per year = $545 million

Startup = 2(5110 million) = $220 million
Decontamination and decommissioning = 2($84 million) + 0.3($4650 million) = $1563 million

Additional Staffin (includes Program Management, Operations and Maintenance. Tank Safety. Tank
Upgrades, and Characterization)
Exempt = 7.2 E3 staff years x S130.000/staff years S 930 million
Nonexempt = 1.4 E3 staff years x S50.000/staff years = S 72 million
Bargaining units = 1.3 E4 staff years x S90.000/staff years = S1.100 million
Total = $2,100 million

Boomer, K. D., S. K. Baker, A. L. Boldt. J. D. Galbraith, J. S. Garfield. C. E. Golberg.
B. A. Higley, L. J. Johnson, M. J. Kupfer. R. M. Marusich. R. J. Parazin. A. N. Praga.
G. W. Reddick, E. J. Slaathaug, L. M. Swanson. T. L. Waldo, C. E. Worcester. 1993. Tank Wase
Technical Options Report, WHC-EP-0616. Westinghouse Hanford Company. Richland. Washington.
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Estimnated Vaufts Release Concentrations, g/L

Glass Metrici Conc.| Ionici Metali - Metal Oy
Component I ons! g/L| -To-r -- SbsC-pti At W1 buoscripi

Ag20 | 3.b2E-U2I 8.49E-06| g 1 118

Am03 | .26-3TM .960 Amn+3[ 2 2431 3

B203 4.41E+ 04| 1.02E+01 + 229 - 3

Ca i 3.6E+03| -.-- E--1T C--+2- = 4 -----

C203 b .b&2 .35E-05 Ca+3T 2 ---- 47 - 3
Cr2.3 | 1.88E+2U 3.33-02 Cr14202 3
CsM20T 4 .2be-U1- 1.2E-04| Cs+19 2 1334 1
C-2U - - 2.76& 1 .5.2 05) Cu+2)3 ----4- 1

Fe23 |1.88E+021-32.3=E-03 e3 6

L23 4.29&-01| 9.48E-05 La +;j 2 139| 3-- 7
Li0|1.57E+U04|1.9UE+O Li +11 2 7--77

MgO | 3.1FE+D'3T 4 . 0-1 ma+ 2 1241
Mn2 .16E+1) 3.54&E3M Mn+4--- 1-- 5b

MoO3 4.90E+0 8.6&4 M+ 6| | 9
Na20 1.00E+05 .92E+701| N+1T | 2

NiO38.5& 1 12r--4 Ni +32 59 3
Nio 2.43&-01| 4.!15t:5U Ni +3 Z -- -- - -- - - 1

Np25.35&-0;5 1.22E-06| Np+4 1 237|
P253. 77 E+ 03 -6.53E-W1 PO64-3 2-- --Y-- -31T
Pb23.13E+00 7.02&-04| Pb+4 ----- 20/|

MbO 863021.91 E05 R-b+-4 1 ---- T
Re27 |6.5E-3| .2&06 Re+ 2186| 7

Rh203 1 1.5S 02W ---2---- Uh 3 |13
Ru23 | 3.37&-02! 7.05&-06 ---+-- 2w11

Dzb20 7.67E-2 1.5E-05 Sb+51 -2 1221 5
Se38.86&01 1f 43E 4 Se+61 1 7-----7

Si22.20E+05 2.-6BE+7U1 Si+41 I --- 29
Sm203 3.98E-U4r 8.89W&r Sm+30 215

Sn26.28&03| T 1.8 6Sn-+-4 ----- 119 2
r 4.61 E-1T 1-.Z1&-4 Sr+2) -- -- - 88| -- -- -
ic0/ 2.51E+00 3.83&0 Tc04-1 2 ---- /7

te37.41 E-3 1.40&-06| T--+- -U2
ih22.OOE-01 4.T0 h+ 3

110 | 1.16E-2 1.0&6T-+4 14
D203 |3.39& 1 7.86E-05 -TI + 32 24

0 9./4E+D1 2.38&-02 UQ2+2 1 2 3
V2b1./1E-02 2.4BE&06 ---V+Z 2b I1 b

WO2 1.83E-021 -5.44&D6 W --- 4-2T 1- 184|
--- 4.12E+TO 1-.1f4r-3M WO-- 4-2| -- --- 1-4- --T 2
n 1.10E+ 0 2.2---4 Tn 2 ------- 1

4rO2 | 1.8 6 E+01 OT4.19E:M rO21| 9
IVAULTCON.WKS
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WHC-SD-WM-EV-ERIC Rev. A // //

Table 10-1. -Average Radionuclide Inventory
Glass Form (Ci/m 3).'

in the Final

adonucxdevnM'o

Am 3.03E-02 1.63E+01
Am - 2.04E-05 1.IOE-02

1C

2 "Cm 1.31E-05 1.86E-02
"'Cs
"'Cs 1.03E+00 5.89E+03

UNi 5.52E-03 3.54E+01

23NP 2.67E-05 6.45E-03
"_pU 9.25E-05 7.30E-02
2"1pU 3.68E-03 2.90E+00
2 __Pu .8.99E-04 7.09E-01
24 'Pu 9.46E-03 7.46E+00
2"Ra

_Ru 5.00E-06 2.57E-03
"'Sm 3.20E-02 7.89E+01

*S n 6.37E-04 4.98E-02
'Sr 3.23E+00 8.07E+03
5TC -. 1.36E-01 .1.09E+00
2'Th
2'"U 1.49E-09 6.25E-07
234u 4.1OE-08 1.712E-05

'U .5.28E-06 2.22E-03
"'U . 1.21E-04 5.09E-02
9*Zr 1.13E-03 4.76E-01
Total (m3) 2.27E+05 8.53E+03

'Values are calculated from the material balance.
Percentages of the feed of each component in the final streams
were determined. These percentages were then used along
with the inventory data to determine the final values.

'Curies from decay daughter products are not included.
'Volumes of HLW and LLW taken from material balance.

Streams used were final disposal streams (TPA LLW includes
stilfur cement).
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Table 1
Tank Release Concentration grams/ liter for Radionuclides

Solubility Calculation
ass c t atex g

S!!Tanks | 40 43 40 16 10
9rans I IWSS 2WSS lESS 2ESS 4ESS

Ac-225 I 4.07E-19 3.92E-19 1.992-18 5.332-17 2.82E-13
Ae-227 G. a13 I 4.66E-13 2.33 12 2.98E-11 3.03-14
Ac-228 I 1.13207 3.65E-07 6.95-07 6.58E.05 1.66E.06
Am-241 1.07EO | 4.47E-08 1.052-07 j 8.09E-06 1.86-07
Ant-242 j 4.58212 1.91E-11 4.8-11 1 3.4709 7.98-11
Am-243 6.99E-08 3.11E-07 9.16i07 I 8.13-05 1.16E-06
At-217 1.47E-26 1.41E.26 7.13E-26 1.942-24 1.30E-25
8a-135m 1.44E-06 3.712-06 8.37&06 I 2.18E,05 1.25E-06
8-137 3.83E-25 1.71E-25 4.75E-25 1.82-23 3.86E-25
81-210 5.72-16 2.72E-16 1.36-15 | 1.74E-14 1.64E-16
81-211
Wt-212 1.62E-19 1.562-19 7.87E-19 2.14E-17 1.43E-18
81.213 6.03F-20 2.88-20 7.18-20 3.OOE-18 8.41E-20
8-214 6.06E-13 6.0S-13 5.44-12 4.66-11 2.09E-12
C-14 f .83E.09 2.86-08 6.68-08 5.17-06 1.19-07
Cm.242 7.33-11 5.73-1 2.89&-10 2.25-08 1.61E10
Cm-244 3.52E-14 1.71E-13 9.02E-13 7.04E-1 5.02E-13
Cm-245 I 1.6406 3.12E-06 5.84-06 1.30E-05 9.12E.07
Cs.135 1.06E+01 2.75E+01 6.20E+01 1.61E+02 9.24E+00
Cs-137 2.73E-16 2.63E-16 1.33E-15 3.61E-14 2.42E-15
Fr-221 5.53-21 2.63E-21 1.31-20 1.68-19 1.59E-21
Fr-223 1.84E-15 2.74-15 1.38E-14 6.56E-14 9.93E-16
2-129 6.64E-03 3.04E-02 4.02E-02 3.20E+00 6.29E.01
Nb-93m 5.14F-08 2.41&E07
NI-59 1.16E-03 4.77E03 1.25-02 1.01E+00 9.95E-02
Ni-63 1.92E-09 1.48E.09 1.61E-08 7.96E-09 5.61E-10
Np-237 2.49E-07 1.04E-06 2.44-06 - 1.89E-04 4.34F-06
Np-238 5.37E-14 2.392-13 7.04E-13 6.252-11 8.88E-13
Np-239 5.67E.16 2.502-16 1.252-15 2.02E-14 2.02E-16
Pa-231 2.40-06 1.84-06 2.00-05 9.92E-06 6.99E.07
Pa-233 1.82E-13 3.96E-14 2.40&.13 6.93-12 9.39E-14
Pa-234 1.18&-10 2.57-11 1.56E-10 4.51-09 6.102-11
P.-234m 3.44E-23 3.32-23 1.67-22 4.55E-21 3.05-22
Pb-209 4.48S-21 2.002-21 5.56E-21 2.13E-19 4.51-21
Pb-210 9.28&,13 4.41E-13 2.20E-12 2.82E-11 2.67E-13
Pb-211
Pb-212 6.03E-20 2.88E-20 7.18-20 3.00-18 8.41-20
Pb-214 3.77-15 5.61C.15 2.88-14 1.55-13 2.19-15
Pd-Ia7 4,002.13 1.792-13 4.962-13 1.90211 4.032-13
Pc-a1a 4.312-17 2.052-17 1.02&-16 1.312-15 1.242-17
P-211I
Po-212 1.302&31 1.252-31 6.312-31 1.72229 1.252-30
Po-213 0.612-32 3.182-32 7.872-32 3.292&30 9.212-32 |
Po-214 t22-25 1.0522 5.232-25 6.702-24 6.332-26
Po-216
Po-218 2.942-24 1.402-24 3.502-24 1.462-22 4.102-24
Pu-236 5.412-09 4.412-09 8.632-09 5.20&-07 3.102-08
Pu.238 2.02&-00 2.01 206 3.922-06 4.77&-04 2.402-05
Pu.239 1.082-04 1.202-04 2.542-04 3.312-02 1.652-03
Pu-240 2.362-04 2.222-04 7.102-04 8.072-02 3.592-03
Pu-241 1.76-15 7.372-15 1.72&-14 1.332-12 1 .072-14
Pu-242 1.80E-08 8.572-09 4.292-08 5.492-07 5.192-09
Re-223 _____ _____ _____J _____

R.-224 1.47&-19 1.412-iS 7132-19 1.942-17 I 1.30&-28
fta-22S 2.12&-20 1.012-20 2.532-20 j . 184 2.902-20

__-22____3.0 4.93-13 j 5.78E-12 4.97E-10 J .07E-I

ZP 3/(

For each tank grou - (m l m/mass nir i 0



Table 1
Tank Release Concentration grams/ liter for Radionuclides

Rh-106 I 2.00E-20 I 9.49E.21 1 4.75-20 1 6.032-19 1 5.7--z-21
jRn-219
Rn-220 I 9.04E-25 I 4.32.25 1.03E-24 1 4.50=-23 J 1.262-24
Rn-222 5-432-18 I 8.722-16 1.02E-14 8.78--13 1 1.90-13
Ru-106 3.25E-11 5.52E-1 I 3 83E-1 I 5.80-09 7.92 -10
Sb-126 9.29E-12 1.58E-1 I 1.09E-11 1.66E-09 2.26-10
Sb-1l26m 1.69E.14 I 2.53E-14 I 1.27E13 I 5.722-13 8.92E-15
Se-79 | 1.26E-02 I 2.15E-02 1.54E-02 I 2.085+00 2.702-01
Tm-51 | 2.95E-OS j 500E-08 47E-08 5.26.06 1 7.19=-07
Sn-126 7.32E-01 I 4.s-10080 5.66E+00 I 2.43E+02 I 4.992+02
Sr-so 3.34E-07 4.98E-07 2.49E-06 I 1.13E-05 1 .761-07
Tf-99 4.14E-09 I 1.97E-09 I 9.83E-09 1 2.26E-07 | 1.19E-09
Th-227
Th-228 2.88E-17 2.78E-17 | 140E.16 | 3.81E-15 2.552-16
Th-229 I 5.81E-13 j 2.94E-13 I 6.75E-13 2 .96E-11 1.082-12
Th-231 I 1.87E-11 4.39E-12 1 2.49E-11 7.38E-10 9.71E-12
Th-232 2.30E-15 2.57E-15 I 5.42E-15 7.06E-13 3.53E-14
Th-233 I 6.50E-14 .41E-14 |4.58E.4 j 2.8E-12 3.36E-14
Th-234 I 3.06E-15 1.45E-15 I 7.27E-15 9.32E-14 1 8.802-16
TI-208
T1-209 1.252-24 1.20E-24 | 6.07E-24 1.65E-22 I.10E-23
U-232 7.67.13 6.48E-13 5.26E-12 5242-11 I 4.OSE-12
U-233 I 6.97E-08 3.77E-08 8.51E-08 4.38E-06 1.92E-07
U-234 | 1.58E05 3.72E-06 2.112E05 | 6.26E-04 8.23E-06
V-235 1.37E.06 1.53E-06 3.23E-06 4.21-04 I 2.10E-05
0-236 2.03E-05 1.91E-05 6.11 E-05 6.95E-03 3.09E-04
0-237 E2.89-11 6.28E-12 3.81E-lE 1.10E-09 1.49=-11

I (9



concentration grams/liter
Ahemical S 2WSS lESS I2EsS 4555

_____ .3-l0f 5.112.-101 3.80E-091 1.24E-O81 1197E.10
Al 4.55E +00 8.75E+001 1.53E+01I 5.37E+021 1.94E+00
AI+3 | 9.752-01 5.73E+001 1.13E+Olj 8.06E+021 1.87E+00
A102- 6.23E+00 8.47E+00 1.37+011 1.052+021 1.34E +00
Ba+2 4.91E-04 1.34E-03 1.95E-031 1.52E.01 1.40E-02

+3 2.28E+00 2.212E-03 1.79E+001 8.27E-01 I
C2H303 7.28E-02 2.25E-02 6.15E-o3 1.65E-01 2.19E.01

6SH507 7.47E+00 5.21E+00 2.33E+01 1.53E+021 1.79E+00
c63-2 9.682+00 1.27E+00 1.22E+01 8.62E+01 2.80E+0
Ca+2 2.72E-03 4.60E-02 1.04E+00 9.16E+01 1.3E.01
Cd+2
Ce+3 1.59E+00 2.50E-01 1.68E+00 3.675-01 1.29E-01
Cl. 3.00E-01 428E-02 2.40E-01 5.58E-02 4.442-03
Cr+3 1.73E-02 6.59E-01 1.38E-02 2.30E-01 6.07E-02
Cr04.2 4.28E.03 1.63E-01 3.42E-03 5.692-02 1.50E-02
SOTA 5.58E-01 1.73E-01 4.71E-02 1.27E+00 1.67E+00
F. 1.972+00 2.38E-01 4.42E+00 5.56E+02 2.27E-02
Fe+3 2.33E+00 6.47E-01 2.70E+00 7.72E+01 1.31E+01
Fe(CN)64 3.00E-02 1.082-02 4.72E+00 9.73E+01 3.90E-03
HETA 1.012+00 3.14E-01 9.412-02 2.30E+00 3.04E+00
Hg+
K+ 6.85E-02 2.002-01 5.50E-01 2.56-01 3.33E-02
Lai 2.03E-02 7.60E-03
Mn+4 2.87E-01 8.922-02 2.49E-01 7.12E+01 1.73E+00
Na+ 1.99E+02 1.67E+02 2.20E+02 2.92E+03 2.78E+02
NI-i-2 6.88E-02 2.64E-02 2.37E+00 6.12E+01 7.31E-02
N02- 2.41E+01 6.332+00 3.92E+01 6.59E-01 1.712+01
N03- 3.60E+02 3.60+02 3.60E+02 3.60E+02 3.60E+02
OH- 6.20E+00 1.82E+01 1.98E+01 1.97E+03 1.28E+01
P04-3 3.66E+01 8.70E-01 3.44E+01 4.14E+01 6.34E-02
Pb 3.22E-02 3.06E02 8.04E+00 9.48E+00 7.60E-03
S103- 7.67E+00 1.90E+00 7.68E+00 9.83E-01 1.54E-01
Sn 1.02E-04
S04-2 8.68E+00 1.96E+00 1.05E+01 1.86E+02 6.15E+00
Sr+2 1.28E-05 5.52E-04 6.822-01 3.52E-02 4.25E-03
W+4
Zr-N 1.9212-011 1.835-01 i1.242-01 2.825+02i 9.412-03

Table 2
Chemical Release Concentrations Nonradioactive Chemicals for

Single-Shell Tanks
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Table 3
DST Tank Release Concentration grams/ liter for Radionuclides

DST INVENTORY RADIONUCLIDES IN GRAMS
[Decayed to 12/3111995 1 1
Radionuclide ACT CIg 3WDS 3EDS 5EDS

[ §am, _______

C-14 4.45 1.81E-01 5.22E+02 1.18E+00
St-90 139 4.39E+02 7.89E+04 5.01E+02
Y-90 5140 1.19E+01 2.13E+03 1.35E+01
Tc-95 0.0169 2.17E+05 9.37E+05 9.46E+04

Cs-137 86.4 4.24E+04 2.53E+05 4.51E+04

Ba-137 537000000 6.82-03 4.07E.02 7.25-03
Eu-154 J 270 1.62E+00 2.72E+02 1.97e+00
Np-237 0.000704 5.39E+02 6.40E+04 2.02E+02
Pu-238 17.1 6.15E+01 9.98E+00 1.14E+01
Pu-235 0.0619 3.45E+04 7.99E+04 2.07E+04
Pu-240 0.227 3.36E+03 5,606+03 1.58E+03
Pu.241 103 1.80E+02 1.05E+02 1.00E+02
Am241 3.43 3.47E+03 1.71E+04 1.45E+02

CONCENTRATION IN GRAMSIITER -(MASS NUCLIDEMASS N03)-360

Radlonucride 3WDS 3EDS SEDS

N03 mass g 1.04E+09 2.20E+09 4.456+09
C-14 8.27&-08 8.56E.05 9.52E-08
S-90 1.522.04 1.29E-02 4.052.05
Y-90 4.11E-06 3.49E-04 1.10E-06
Tc-99 7.50E-02 1.54-01 7.66E-03
Cs-137 1.47C-02 4.14E-02 3.65E-03
Ba-137 2.36E.09 6.66.09 5.87E10
Eu-154 5.61E-07 4.45-05 1.60-07
Np-237 1.86E-04 1.05E02 1.63E.05
Pu-238 2.13&05 1.636-06 9.22.07
Pu.239 1.202-02 1.31-02 1.67-03
Pu-240 1.16-03 9.17-04 1.28-04
Pu-241 6.23E-065 1.71&45 8.12E.06
Am-241 1.20E-03 2.80-03 1.17E.05



Table 4
Tank Release Concentration grams/liter for Non Rad Chemicals

CONCENTRATION GRAMSIU.TER -

Chemical ISEOS 13EOS 3WDS

Ag+ | 1.1 601| 3.43E-021 2.01E-02
AI+3 | 3.47E+001 1.72E+00j 5.00E+00
As+5 8.42E-021 4.26E-03 6.97E-02
8+3 8.23E-021 1.09E-02 1.48E-01
Ba+2 I 2.52E-011 1.22E.011 1.13E-02
Be+2 I 5.43E-031 3.66-03
81+3 1 1.40E-01I 8.53E-02f
Ca+2 I 1.06E+00j 3.92&.011 2.156+00
Cd+2 4.75E-01| 1.16E.02 8.36E-02
C.+3 2.27E01 9.12E-02
Cr+3 7.536-01 1.286-01 8.32E+00
Cu+2 3.86-02 1.71E-02 1.18&-01
Fe+3 1.09E+01 4.486.01 4.31E+00
Hg+ _ 4.65-03 1.54E-04
K+ 1.21E+01 6.19E+01 1.30E+01
L.a+ _ 1.60E+00 2.21-01 3.42E-02
U+ 2.006-03 1.94E-03
Mg+2 8.13E-01 2.232-01 1.76-01
Mn+4 1.69E+00 1.816&01 1.28E+00
Mo+6 3.26E.01 s1.316-01 2.95E.01
Na+ 4.91E+02 4.81E+02 7.48E+02
Nd+3 9.616-01 4.04E-02
Ni+2 6.77E-01 1.006-01 5.75E-01
Pb+4 2.84&-01 2.28E-01 1.16E.01
Pd 9.70E-02
Rb 5.18E.03
Re 2.956-03 3.506-2
Rh 6.91E-03 2.416-01 4.78E-02
Ru 2.33t-02 1.37E-01 4.70-02
Sb 1.72E-01 2.21E-01 3.406-02
S 1.56E-01 4.25E-01 2.20E-01
s103- 1.69E+01 2.37E+00 2.10E+00
Sn 2.60E-06 6.24E-05
Te 5.46-03 1.85601 3.56E-02
Th 3.26E-02 4.18-01 2.166-01
TI 2.13-02 4.58-02 1.34-02
TI 3.14E-01 4.79E+00 1.90-01
U02+2 2.41-0I 4.48E+00
V+S 5.67&03 2.72-02 4.74E-03
W+6 6.04E-02
Zn+2 6.23E-02 3.956-01 4.66E-01
2r+4 1.51E+00 4.23E+01 6.39E-02
AUOH14.2 1.97E+02 1.37E+02 4.13E+02
C03-2 8.03E+01 1.38E+02 3.03E+01
C. 1.19E+01 8.59E+00 2.69E+01
Cr(OH)4- 3.28E+00 1.87E+00 2.08E+01
F. 2.93E+00 5.24E+01 3.11E+00
S04-2 2.26E+01 1.18E+01 1.45E+01
N03- 3.60E+02 3.60E+02 3.60E+02
N02- 1.57E+02 1.46E+02 8.51E+01
P04-3 6.912+00 1.23E+01 2.54E+01
OH- 8.28E+01 1.24E+02 8.376+01
TOC 7.04E+011 9.73E+00 4.46E+01
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4/1iSheet1

jRadionucliIDecayed to 12/31/1995 1 1 1
I'.L# of Tanks1 40 431 401 161 10
a/. ci .. I1WSS 12WSS h1ESS 12ESS 14ESS I
5.80E+04JAc-225 I 1.72E-06 2.88E-061 6.03E-061 2.25E-061 2.84E-061

72.31Ac-227 f 0.005179 0.0042581 0.0088441 0.0015521 0.0002771
3.43 Am-241 . 1 2261.046 12602.861 9961.2521 12927.141 6139.114j

8040 Arn-242 2.676083 19.361041 18.820251 19.974121 8.668311| -
9.71 Am-242m 2.688882 19.45364 18.91026 20.06965 8.70977

0.199 AM-243 1.015628 7.824369 9.568559 11.64296 3.1227781
1.61E+12 At-217 1.72E-06 2.88E-06 6.03E-06 2.25E-06 2.84E-06|
5.37E+08 Ba-137m 844480.3 3775456 3538440 126183.6 136522.71
1.24E+05 81-210 1.5E-08 1.16E-08 1.34E-08 7.03E-09 2.81E-091 .
4.18E+08 Bi-211 0.005179 0.004258 0.008844 0.001552 0.0002771
1.46E+05 Bi-212 0 0 0 0 0
1.38E+04 8i-213 1.72E-06 2.88E-06 6.03E-06 2.25E-061 2.84E-06j
4.41E+07 Bi-214 6.08E-08 5.03E-08 5.2E-08 2.98E-081 1.58E-08

4.45 C-14 1952.428 3373.591 12587.81 1479.091 1250.91
3300 Cm-242 2.219645 16.058791 15.61023 16.5673 7.189828
80.8 Cm-244 3.216887 23.89107| 50.0855 53.42385 7.2022171

0.172 Cm-245 0.000208 0.001744 0.003826 0.004092 0.000551
1.15E-03 Cs-135 20.65955 67.B9432 52.72478 1.611265 2.1300691

86.4 Cs-137 892685.3 3990968 3740423 133386.4 144315.71
1.77E+08 Fr-221 1.72E-06 2.88E-06 6.03E-06 2.25E-06 2.84E-06
3.86E+07 Fr-223 7.15E-05 5.88E-05 0.000122 2.14E-05 3.82E-06
1.76E-04 1-129 5.189401 13.39034 27.88373 1.821797 0.520811

2.63E+02 Nb-93m 85.37654 675.9455 371.1179 404.9119 1504.691
0.0807 NI-59 - 0 1707.2961 3325.23 0 0

58.8 Ni-63 6834.228 48601.691 53030.59 58729.78 109051.8
7.04E-04 Np-237 8.264374 11.00118| 49.58412 0.3368. 0.448371

2.59E+05 Np-238 -0.012799 0.092599 0.090013 0.095532 0.041459
2.32E+05 Np-239 1.015628 7.824369 9.568559 11.64296 3.1227781
4.72E-02 Pa-231 0.009613 0.007326 0.01526 0.003377 0.000637
2.07E+04 Pa-233 | 8.264374 11.00118 49.58412 0.3368 0.4483711
1.99E+04 Pa-234 0.275063 0.103494 0.260803 0.103241 0.026397J
6.86E+08 Pa-234m -171.9143 64.68359 163.0022 64.52547 16.498111
4.59E+04 Pb-209 - 1.72E-06 2.88E-06 6.03E-06 2.25E-06 2.84E-06

76.4 Pb-210 1.5E-08 1.16E-08 1.34E-08 7.03E-09 2.81E-09
2.47E+07 Pb-211 0.005179 0.004258 0.008844 0.001552 0.000277J

.1.38E+04 Pb-212 0 0 0 0| 01
3.28E+07 Pb-214 6.082-08| 5.03E-08 5.2E-08 2.98E-08 1.58E-081
5.14E-04Pd-1 07 9.0336 23.27601 49.54251 3.664392 0.974433

4.49E+03 Po-210 1.5E-08 1.16E-08 1.34E-08 7.03E-09 .2.81E-09
1.04E+11 Po-211 1.41E-05 1.16E-05 2.41E-05 4.24E-06 7.56E-07
2.95E+13 Po-212 0 0 0 0 0
1.26E+16 Po-213 1.692-06 2.81E-06 5.9E-06 2.2E-06 2.78E-06
3.22E+14 Po-214 6.08E-08 5.03E-08 5.2E-08 2.98E-08 1.58E-08[
2.95E+13 Po-215 -0.005179 0.004258 0.008844 0.0015521 0.0002771
3.57E+11 Po-216 - 0| 0| 0| 0 01 1
2.83E+08 Po-218 6.08E-081 5.03E-081 5.2E-081 2.98E-081 1.58E-08J
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17.11Pu-238 1 209.6931! 296.17641 184.94891 198.79041 223.70231
0.0619jPu-239 1 2522.8751 '4350.6211 3522.8921 5871.2381 5570.5961
0.2271Pu-240 1 486.51721 940.2621 825.2579 1472.8581 1389.2861

1031Pu-241 1 3917.1291 6358.175 8460.234 13183.461 11080.71
I 3.93E-03IPu-242 I 1.33E-05J 9.59E-051 9.32E-051 9.89E-051 4.29E-051

5.12E+04jRa-223 1 0.0051791 0.0042581 0.008844 0.0015521 0.0002771
1.61E+051Ra-224 I 0| 01 0O f 0

I3.92E+04IRa-225 I 1.72E-06 2.88E-061 6.03E-06 2.25E-06 2.84E-06
1 0.9881Ra-226 I 6.08E-08 5.03E-081 5.2E-08 2.98E-08 1.58E-08

2721Ra-228 0 01 a oJ 0
3.55E+09iRh-106 1 6.11E-05 0.0169641 0.082485 0.0972831 0.396806
1.30E+lOJRn-219 1 0.005179 0.004258| 0.008844 0.0015521 0.000277
9.21E+08Rn-220 1 0 0| 0 Oj 0
1.54E+05IRn-222 I 6.08E-08 5.03E-081 5.2E-08 2.98E-081 1.58E-08
3.34E+031Ru-106 1 6.11E-05 0.0169641 0.082485 0.0972831 0.396806
8.35E+04 _b-126 j 7.936389 23.28679| 6.712138 13.94531| 35.94768
7.85E+07 Sb-126m | 56.68835 166.3342| 47.94384 99.609341 256.7691
6.96E-02 Se-79 | 97.05961 251.0777| 521.4021 32.2847 9.509629

26.3|Sm-151 1 64317.33 189324.1| 56333.67 104150.4 255351.4
0.0283ISn-126 1 56.68835 166.3342 47.94384 99.60934 256.7691

139Sr-90 1 1513650 14476169 8411675 4949226 19174943
0.0169 Tc-99 I 3387.614 8743.647 18136.74 1132.886 331.8042

3.07E+04 Th-227 I 0.005107 0.004199 0.008722 0.001531 0.000273
819 Th-228 I 0 0 0 0 0

0.212 Th-229 j 1.72E-06 2.88E-06 6.03E-06 2.25E-06 2.84E-06
2.02E-02 Th-230 I 9E-06 7.86E-06 7.51E-06 4.51E-06 3.11E-06

5.29E+03 Th-231 7.217891 2.933397 6.922466 2.8095541 0.697812
1.10E-07ITh-232 1.85E-14 3.57E-14 3.13E-14 5.59E-141 5.27E-14

2.31E+04|Th-234 I 171.9143 64.68359 163.0022 64.52547 16.49811,
1.90E+08jTI-207 0.005164 0.004247 0.008819 0.001548 0.000276
2.96E+08TI-208 | 0 0 0 0 0
4.09E+08TI-209 | 3.73E-08 6.21E-08 1.3E-07 4.85E-08 6.13E-08
9.64E-03 U-233 I 0.001199 0.001753 0.00591 0.000807 0.001178
6.24E-03 U-234 1 0.04907 0.045905 0.043094 0.030365 0.025199
2.16E-06 U-235 J 7.217891 2.933397, 6.922466 2.809554. 0.697812
6.46E-05 U-236 1 0.000216 0.000418 0.000367 0.000654 0.000617
8.15E+04jU-237 I 0.09597 0.155775 0.207276 0.322995 0.271477
3.36E-07 U-238 1 171.9143 64.68359 163.0022 64.52547 16.498111

5.41E+03|Y-90 1 1513650 14476169 8411675 4949226 19174943
-2.51E-03Zr-93 1 45.38102 800.02 241.6636 562.6344 2286.793
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tank contents in grams 1 1________
401 431 401 161 10

1WSS 12WSS HlESS 12ESS 14ESS
2.97E-1il1 4.96E-111 1.04E-101 3.87E-111 4.89E-1 1
7.16E-051 5.89-051 0.0001221 2.15E-051 3.832-06
659.1971 3674.3021 2U04.151 3768471 1789.829

0.0003331 0.0024081 0.0023411 0.002484 0.001078
0.2769191 2.0034641 1.947504 2.066906 0.89699
5.10366 39.318441 48.083211 58.50734 15.69235

1.07E-181 1.79E-181 3.75E-18 1.39E-18 1.76E-18
0.0015731 0.0070311 0.0065891 0.000235 0.000254
1.21E-131 9.36E-14 1.08E-13 5.67E-14 2.27E-14
1.24E-11 1.02E-11 2.12E-1i 3.71E-12 6.62E-13

0 01 0 0 0
1.25E-10 2.08E-10 4.37E-10 1.63E-10 2.06E-101
1.38E-15 1.14E-15 1.18E-15 6.76E-16 3.58E-16
438.7478 758.1104 2828.721 332.38 281.1035
0.000673 0.004866J 0.00473 0.00502 0.002175
0.039813 0.2956821 0.61987 0.661186 0.089136
0.001209 0.0101381 0.022243 0.023793 0.003206
17964.83 59038.54 45847.631 1401.1 1852.234
10332.01 46191.761 43291.93 1543.824 1670.321
9.75E-15 1.63E-14 3.41E-14 1.27E-14 1.6E-14
1.85E-12 1.52E-12f 3.16E-12 5.55E-13 9.9E-14
29485.23 76081.49 158430.3 10351.12 2959.154
0.324626 2.570135 1.411095 1.539589 5.721258

0 21156.09 41204.83 0 0
116.2284 826.5593 901.8807 998.8058 1854.622
11739.17 15626.67 70431.98 478.4089 636.8901
4.94E-08 3.58E-07 3482-07. 3.692-07 1.6E-07
4.38E-06 3.37E-05 4.12E-05 5.022-05 1.35E-05
0.203666 0.155203 0.3233041 0.071551 0.013501
0.000399 0.000531 0.002395 1.63E-05 2.17E-05
1.382-05 5.2E-06 1.31E-05 5.19E-06 1.33E-06
2.51E-07 9.43E-08 2.38E-07 9E1-08 2.2-08
3.76E-11 6.27E-1 I 1.31E-10 4.89E-1 1 6.19E-11
1.97E-10 1.52E-10 1.75E-10 9.2E-11 3.68E-11

2.12-10 1.722-10 3.58E-10 6.28E-11 1.122-11
0 0 0. 0 0

1.85E-15 *153E215 1.59E-151 9.09E-16 4.81 E-16
17575.1 45284.061 96386.22 7129.167 1895.785

3.34E-12 2.58E-12 2.98E-12 1.57E-12 6.27E-13
1.36E-16 1.12E-16 2.32E-16 4.07E-17 7.27E-18

0 0 0 0 0.
1.342-22 2.23E-22 4.68E 221 1.74E-22 2.2E-22
1.89E-22 1.56E-22I 1.62E-22 9.26E-23 4.9E-23
1.76E-16 1.44-16j 3E-16J 5.26E-17 9.39E-18

0 0l 010
2.152-16 1.78-1 61 1.842-161 1.052-165521
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Sheet1

12.262751 17.32026! 10.815731 11.625171 13.082
40757.261 70284.681 56912.63[ 94850.371 89993.48
2143.2481 4142.1241 3635.4971 6488.3-01 6120.203
38.030381 61.729851 82.138191 127.9981 107.5796
0.0033721 0.024397 0.0237151 0.0251691 0.010923
1.01E-071 8.32E81 1.73E-07 3.03E-08 5.41E-09

6.15E-08l 5.092-Oaf _5.27E-081 3.02-081 1.62-08
0 0 01 0 0

1.72E-14f 4.78E-12 2.32E-11I 2.74E-1 I 1.12E-10
3.98E-13 3.28E-13 6.8E-13 1.19E-13 2.132-4

0j 0 0 0 0
3.95E-13 3.26E-13 3.38E-13 1.942-13 1.02E-13
1.83E-08 5.08E-06 2.47E-05 2.91E-05 0.000119
9.5E-05 0.000279 8.042-05 0.000167 0.000431

7.22E-07 2.12E-06 6.112-07 1.27E-06 3.27E-06
1394.535 3607.438 7491.41 463.8606 136.6326
2445.526 7198.636 2141.965 3960.091 9709.18
2003.122 5877.533 1694.129 3519.765 9073.114
10889.57 104145.1 60515.65 35605.95 137949.2
200450.5 517375.5 1073180 67034.7 19633.39
1.66E-07 1.37E-07 2.84E-07 4.992-08 8.89E-09

0 0 0 0 0
8.14E-06 1.36E-05 2.84E-05 1.062-05 1.34E-05
0.000445 0.00039 0.000372 0.000223 0.000154
0.001364 0.000555 0.001309 0.000531 0.000132
1.68E-07 3.242-07 2.85E-07 5.082-07 4.79E-07
0.007442 0.0028 0.007056 0.002793 0.000714
2.72E-11 2.24E-11 4.64E-11 8.15E-12 1.45E-12

0 0 0 0 0
9.11E-17 1.52E-16 3.18E-16 1.192-16 1.5E-16
0.124419 0.181847 0.61306 0.083734 0.122188
7.863758 7.356635 6.906132 4.866185 4.038277
3341616 1358054 3204845 1300719 323060.9
3.345725 6.465961 5.674911 10.12839 9.553981
1.18E-06 1.91E-06 2.54E-06 3.96E-06 3.33E-06

5.12E+08 1.932+08 4.85E+08 1.922408 49101503
279.7875 2675.8171 1554.8381 914.8293 3544.352
18080.091 318733.1 96280.32 224157.1 911072.8
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Table I Rev A
Tank Release Concentration grams/liter for radionuclides

___ ___ I I __ _ _ _ _ _ _ _

Irelease concentration grams/liter I _
11WSS 12WSS 1ESS 2ESS 4ESS

Ac-225 4.07E-19| 3.92E-191 1.98E-18 5.4E-17f 3.6E-18
Ac-227 i 9.8E-13 4.66E-131 2.33E-12 3E-111 2.82E-13
Am-241 j 9.02E-06 2.91E-051 5.53E-05 0.0052591 0.000132
Am-242 4.56E-121 1.91E-11 4.46E-11 3.47E-091 7.94E-11
Am-242m 3.79E-091 1.59E-08 3.71E-08 2.88E-061 6.6E-08
Am-243 6.99E-081 3.11E-07 9.16E-07 8.16E-051 1.16E-06
At-217 I 1.47E-261 1.41E-26 7.13E-26 1.95E-241 1.3E-25
Ba-137m j 2.15E-11 5.56E-11 1.26E-10 3.28E-101 1.87E-11
Bi-210 J 1.66E-21 7.4E-22 2.06E-21 7.91E-201 1.672-21
Bi-211 1.7E-19 8.06E-20 4.03E-19 5.18E-181 4.88E-20
BI-212 0 01 0 0 0
§i-213 1.71E-18 1.65E-18 8.32E-18 2.27E-16 1.51E-17
81-214 1.89E-23 9.02E-24 2.25E-23 9.43E-22 2.63E-23
C-14 6.01E-06 6E-06 5.39E-05 0.000464 2.07E-05
Cm-242 9.21E-12 3.85E-11 9.01E-11 7.01E-09 1.6E-10
Cm-244 5.45E-10 2.34E-09 1.18E-08 9.23E-07 6.56E-09
Cm-245 1.65E-11 8.02E-11 4.24E-10 3.32E-08, 2.36E-10
Cs-135 0.000246 0.000467, 0.000873 0.001955 0.000136
Cs-137 0.000141 0.0003651 0.000825 0.002154 0.000123
Fr-221 1.33E-22 1.29E-22 6.49E-22 1.77E-20 1.18E-21
Fr-223 2.53E-20 1.2E-20 6.02E-20 7.74E-19 7.29E-21
1-129 0.000404 0.000602 0.003018 0.014443 0.000218
Nb-93m 4.44E-09 2.03E-08 2.69E-08 2.15E-06 4.21E-07
Ni-59 0 0.000167 0.000785 0. 0
Ni-63 1.59E-06 6.54E-06 1.72E-05 0.001394 0.000137
Np-237 0.000161 0.000124 0.001342 0.000668 4.69E-05
Np-238 6.76E-16 2.83E-15 6.62E-15 5.15E-13 1.18E-14
Np-239 5.99E-14 2.67E-13 7.86E-13 7E-11 9.91E-13
Pa-231 2.79E-09 1.23E-09 6.16E-09 9.98E-08 9.94E-10
Pa-233 5A6E-12 4.2E-12 4.56E-11 2.27E-11 1.59E-12
Pa-234 1.89E-13 4.11E-14 2.5E-13 7.24E-12 9.77E-14
Pa-234m 3A3E-15 7.46E-16 4.53E-15 1.31E-13 1.77E-15
Pb-209 5.14E-19 4.96E-19 2.5E-18 6.83E-17 4.55E-18
Pb-210 2.69E-18| 1.2E-18 3.34E-18 1.28E-16 2.71E-18
Pb-211 2.87E-18 1.36E-18 6.82E-18 8.77E-17 8.25E-19
Pb-212 0 0 0 0 0
Pb-214 '2.54E-23 1.21E-23 3.02E-23 1.27E-21 3.54E-23
Pd-107 0.000241 0.000358 0.001836 0.009948 0.00014
Po-210 4.58E-201 2.04E-20 5.68E-20 2.18E-18 4.61E-20
Po-211 j 1.86E-24 8.84E-251 4.42E-24 5.69E-23 5.35E-25
Po-212 | 0 .01 0 0 0
Po-213 1.83E-30 1.77E-301 8.92E-30 2.43E-28 1.62E-29
Po-214 2.58E-30 1.23E-301 3.08E-30 1.29E-28 3.61E-30
Po-215 | 2.4E-24 1.14E-241 5.71E-24 7.34E-231 6.91E-25
Po-216 0 0! 0 0| 0
Po-218 I 2.94E-24, 1.4E-241 3.5E-24j 1.47E-22 4.1E-24

Conc

C rtMS
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Table 1 Rev A
Tank Release Concentration grams/liter for radionuclides

Pu-238 I 1.68E-071 1.37E-071 2.06E-071 1.62E-051 9.63E-07
Pu-239 1 0.0005581 0.0005561 0.0010841 0.132349 0.006625
Pu-240 2.93E-051 3.28E-051 6.92E-051 0.0090541 0.000451
Pu-241 I5.21 E-071 4.88E-071 1.5E-061 0.0001791 7.922-06
Pu-242 | 4.62E-1II 1.93E-101 4.52E-101 3.51E-081 8.04E-10
Ra-223 J 1.38E-151 6.58E-161 3.29E-151 4.23E-141 3.98E-16
Ra-224 f 0 oJ 01 0 0
Ra-225 6.02E-19 5.81E-191 2.93E-18 7.99E-171 5.33E-18
Ra-226 I 8.42E-16 4.02E-16 o 4.21E-1 .18-15
Ra-228 | (01 0| 0
Rh-106 2.36E-22 3.78E-20 4.43E-19 3.82E-171 8.23E-18
Rn-219 5.45E-21 2.59E-21 1.3E-20 1.67E-19 1.57E-21
Rn-220 0 0 0 0 0

n-222 5E-21 2.58E-21 6.44E-21 2.7E-19 7.54E-21
Ru-106 2.51E16 4.022-14 4.7E-13 4.062-11 8.75E-12
Sb-126 1.3E-12 2.21E-12 1.53E-12 2.33E-10 3.17E-11
Sb-126m 9.882-15 1.68E-14 1.16E-14 1.77E-12 2.412-13
Se-79 1.91E-05 2.85E-05 0.000143 0.000647 1.01E-05
Sm-1 51 3.35E-05 5.7E-05 4.08E-05 0.005526 0.000715
Sn-126 2.74E-05 4.65E-05 3.23E-05 0.004911 0.000668
Sr-SO 0.000149 0.000824 0.001153 0.049683 0.010156
Tc-99 0.002744 0.004094 0.020442 O.093537 0.001445
Th-227 2.28E-15 1.08E-15 5.41E-15 6.96E-14 6.552-16
Th-228 0 0 0 0 0
Th-229 1.112-13 1.07E-13 5.42E-13 1.48E-11 9.86E-13
Th-230 1 6.1E-12 3.082-12 7.08E-12 3.12E-10 1.13E-11
Th-231 1.87E-11 4.39E-12 2.492-11 7.41E-10 9.71E-12
Th-232 2.3E-15 2.57E-15 5422-15 7.092-13 3.53E-14
Th-234 1.022-10 2.22E-11 1.34E-10 3.9E-09 5.26E-11
T1-207 3.72E-19 1.77E-19 8.842-19 1.14E-17 1.07E-19
TI-208 0 0, 0 of 0
1-209 1.25E-24 1.2E-24 6.07E-24 1.65E-22 11-23
U-233 17-09 1.44E-09 1.17E-08 1.17E-07 9E-0
U-234 1.08E-07 5.82E-08 1.325-07 6.79E-06 2.97E-07
U-235 0.045741 0.010745 0.061045 1.814957 0.023784
U-236 4.58E-08 5.12E-08 1.02-07 1.41E-05 7.03E-07
U-237 1.615-14 1.51E-14 4.84E-14 5.532-12 2.45E-13
U-238 I 7.003571 1.523161. 9.240486 267.9629 3.614835
V-90 3.832-06 2.12E-051 2.96E-05 0.001277 0.000261
Zr-93 I 0.000247 0.0025221 0.001834. 0.312777 0.067073

Page 6
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Table 2
Chemical Release Concentrations Nonradioactive Chemicals for

Single Shell Tanks

solubility gnmsiiter
I Chtmical I 1WSS I 2WSS I 1ESS 2SS I 4ESS
lAg (1) I 5.63E-101 5.1 1-101 3.80g.9I 1.24E.031 1.97c.10
A(1) 1 4.556+001 8.75+00 1 5.37C+021 1.94E+00
A+3 I 9.756.011 5.73E+001 1.136+011 8.06E+021 1.87E+00
A102- I 6.23E+001 8.47E+001 1.37E+01J 1.05E+021 1.34E+00
Ba+2 (1) 1 4.91E-041 1.34E-031 1.95603j 1.52E.011 1.406-02
|1+3 2.28E+001 2.21E-031 1.79E+00 8.27E.011
C2H303 (1)T 7.28E-021 2.25023 8.15603 1.65E-0l} 2.19&01
CGH507 (1) 7.47E+00 .21E+00 2.33E+011 I.536+02j 1.79E+00
CO3.2 | 9.68E+003 1.276+001 1.22E+011 8.62Ei0fl 2.80E+00
Ca+2 J 2.72E.031 4.60E-021 1.04E+00[ 9.16E+011 1.13E.01
Cd+2 (2) 1 } 1I _
C4+3 1.59E+001 2.50E01I 1.68E+00 3.67E.01I 1.29601
Cl. I 3.00-01I 4.28-022.4012 01 5.53602 4.44E-03
Cr+3 1.73E.021 6.59E-01I 1.38F.02 2.302.01 6.076-02
Cr04-2 4.28E031 1.6E-011 3.42E-03 5.696.02 1.50E-02
EDTA(1) 5.58.011 1.73&-01 4.71E-02 1.27E+00 1.67E+00
F. 1.97E+00 2.386011 4.426+00 5.56E+02 2.27E-02
F+3 2.33E+00 6.476011 2.70E+00 7.72E+01 1.31E+01
Fe(CN)6-4 3.00O-02 1.08&.02 4.72E+00 9.73E+01 3.90E-03
HEDTA(1) 1.01E+00 3.14&01 9.41E-02 2.30E+00 3.04E+00
Hg+ (2) |
K+ (I) 6.852-02 2.00-01 5.50E-01 2.56-01 3.33E-02
La+ (1) 2.03E.02 I 7.60-03
Mn+4 2.876-01, 8.92E.02 2.492-01 7.12E+01 1.73E+00
Na+ 1.99E+02 1.67E+021 2.20E+02 2.92E+03 2.78E+02
NI+2 6.88&-02 2.64-02 2.37E+00 6.12E+01 7.316-02
NO2- 2.41E+01 6.33E+00 3.92E+01 6.59E-01 1.71E+01
NO3- 3.60E+02 3.60E+02 3.60E+02 3.60E+02 3.60E+02
OH. 8.20E+00 1.82E+01 1.98E+01 1.97E+03 1.28E+01
P04.3 3.66E+01 8.70E.01 3.44E+01 4.14E+01 6.34&-02
Pb (1) 3.226-02 3.06E-021 8.04E+00 9.48E+00 7.60E-03
S103- 7.67E+00 1.90E+00 7.68E+00 9.83E-01 1.54E-01
Sn(1) 1 1.02C-04
S04-2 8.68E+00 1.96E+00 1.05E+01 1.86E+02 6.15E+00
Sr+2 1.28E-05 5.52F-04 6.82E-01 3.52E-02 4.256.03
W+4 (2) i i
2X+4 1.9241| 1.83-01 1.24&-01 2.82E+021 9.41E-03

St~ .&J-

'cl/h



T/mtZ 3 SST RETRIEVAL LEAK ESTIMATES

TANK GROUP IWSS 2WSS 1ESS 2ESS 4ESS
NO. TANKS 40 43 40 16 10
RETRIEVAL LEAK VOLUME (LITERS) 605600 651020 605600 242240 151400
RETRIEVAL LEAK RATE (LITERSNR) 40373 43401 40373 16149 10093

SST RETRIEVAL OPERATIONS =15 YRS MIN PRETREAT AND TPA
SST RETRIEVAL PERIOD 2003/2018 1 1

Page 1
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5F t *45).l-

(DK-ADJ. XLW)R Pdnudclde Dctc

Atom*c
Wieght (A)

3
7

11
12
14
Is
is

'22
24

66

3d
41
42
45
46
51
54
55
56
57
59

60
63
64
65
6£
72
76
79
82
86
so
90
90
02

.92
103
93
85
961
89
9;
99
103
10£

H
a
C
N
C
N

N
N
P.
S
cI
A
K.
C

Ci
M
Ft
m

Ni
FE

C
Cu
zr

AG
S,
Br
Rt
Sr-

Y-

Sr-
Nb

2r-

Nb

TC
TC
Ru
Ru

stpe Ha ?-Lffe M Units

3 1.24E+01 y
4.7 53.440 d
-11 20,380 m
-13 0.070 m
-14 5.73E+03 y
-18 7.202+00 a
-18 1,829 h
a-22 2.606+00 y
a-24 15.000 h
-32 14.290 d
-35 87.440 d
-36 3.01E+05 y
r-41 1.627 h
42 51.500 d
a-45 163.000 d
-46 83.830 d

'-s1 27.704 d
n-64 312.500 d
-55 2.70E+00 y

n-56 2.579 h
>-67 270.000 d
-5a 7.SOE+04 y
-uQ 44.529 cd

>-60 5.27E+00 y
8 1.00E+02 y

464 12.701 h
6-6 243,900 d
a5 2.520 h
-72 14.100 h
76 26.320 h
-79 6.05E+04 y
-82 35.300 h
-86 18.660 d
89 50.500 d
-00 2.66+01 y
00 64.100 h
02 83.4 h
-92 2.710 h
-3r 1.40E-oI y
93 l.SSE+06 y
45 43.960 d
-45 35.150 d.
-49 40.000 h
-99m 6.020 h
99 2.13E+05 y
-103 39.280 d
-106 366.200 d

Specif-c Acdvty

3,57E+02
1.20E+404
3.10E+07
5.36E+07
1.6-01
2.62G+00
3.50E+04
2.31Z-02
320E+03
1.eE-+04
1.68E+03
1.22E-03
1.64E+04
223E+03
6,58E+02
125E+03
3.42E+03
2.86E+02
8.90E+01
7.99E+03
3.13E+02
2.99-0o
1.4E+03
4.18E+01
2.10E400
1.42E+03
3.04E+02
7.04E+03
1114E403
5.77Ei02
2.67E03
3.99E+02
3.01 E403
1.07E+03
5.13-+oo
2.00E42
SS4E+402
4.63E+03
9.73E400
tO-OS
7.94&+02
1.45E+03
I.772402
1.94E+03
6.27-04
1.19E+03
1.24E402

Page 1

Speci Acy
(Cvg)

9.645+03
3.40E 06
8.38E+08
1.45E+09
4.4SE+00
0.72E+10
9.47E+05
4.24E+02
S.66E+04
2,65Et02
4.26E+04
3.30-02
4.16E+05
6.03E+04
1.78E+04
3.38E+04
9.23E+04
7.73E+03
2.41E+03
2.16E+05
8.45E+03
8.07E-02
4.97E+04
1.13E403
5.68E+01
3.84E+04'
8.23E+03
1.90E+05
3.07E+04
1.56E+04
6.96-02
1.086E+04
9.13E+04
2.Q0E+04
1.39E+02
5.41E+03
0. Sie+04
1.26E+05
2.03E+02

.SI E03
2.15E+04
3.01E+04
4.77E 0 3

5.23E+04
I.69S02

3.22E+04
3.34E+03

DOiay Consient
(::4r day)

1.54-E--04
1.30 E02
4.90E+01
I .002.+02
3.31 607
8.32E+03
9.102+00
7.20-00
1.11 E+00
44UE-02
7.93E-03
6.30E-09
9.1lE+00
1.35-02
4.25e-03
6.27E-03
2.605-02
2.22E-03
7.03-04
6.45E+00
2.566-03
2,535-08
1.56E-02
3.60E04
1.90-05
1.31E+00
2.94E-03
8.60400
1.16E+00
6.32E-01
2.92E08
4.71F-01
2.71 E-02
1.37-02
6.64E.05
2.60.01
4.702+-oo
8.14E+00
1.309-04
1.24-09
1.062-02
1.976-02
2.52-Cl
2.76E400
8.915-09
1.76E-02
1.886-03



(DK-ADJ.ALW)Radnuc!dLo Data

AtomI I
Wkovht (A) ,opia

106 Rh-Ice
107 Pd-107
110 Ag-110m
110 A.-110
123 1.123
125 1-126
126 Sb-126
126 Sb-i2imn
126 Sn-126
129 1-129
131 1-131
132 To-132
132 f-1S2
133 Ba-t33
133 Xe-l33
133 1-138
133 To-133
134 CS-134
135 1-135
135 B~a13sm
136 Ca-135
136 Cs-Iss
137 Co-iS7
IS7 Ba-137m
140 Be-140
140 LA-140
141 C4-141
143 Ca-144
143 Pr-143
143 Ce-143
144 Pr-144
147 Pm-147
151 Srn-i51
154 Eu-154
121 Ta-Ill
182 Ta-182
196 W-1es
102 It-102
104 Au-j 8
199 Au-199
203 Hg-203
204 7-204
207 TI-207
208 T-208
209 Pb-209
209 1-209
210 Pb-210

Ha-Ufle M Units

2.99E+01 e
8.50E+06 y

24a.000 d
2.44E+01 2

13.200 h
O0140 d
12.400 d
10.000 m

1.00E+05 y
1.57S.i07 y

8,040 d
78.200 h

S2.OO h
1.05+01 y

5.245 d
20.800 h
12.450 m

2.OSE+00 y
6.610 h

28.700 h
2.SOE+06 y

13,100 d
3.02E+01 y

2.552 m
12.740 d
40.272 h
32.501 d

2$4.800 d
13.580 d
33.000 h
17.280 m

2.62E+00 y
t.00E+01 y

8.590 y
121.200 d
115,000 d
7E.100 d
74.020 d

2.696 d
3.130 d

40.600 d
3.78E+00 y

4.770 m
3.053 m
3.253 h
2.200 m

2.23E+01 y

Specwfc Acety

(TBd)
1.31E+08
1.0oE-06

1.76E+02
1.54E+08
7.11E402
6.42E+02
3.09E+03
2.0E406
1.05E-03
6.4E-00

4,58.E+03
1.12E+02
3.80E+03
SA CE-OO
6.92E+03
4.17E+02
4.20E+06
4.78E+01
1.29E403
2.98E+02
426E-05
2.71 E+03
3.20E+00
i.99E407
2.71ES403
2.05E+02
I.05E403
1.19E+02
2.49E403
2.44E+02
2.79-+06
3,43E+01
2.72E-01
9.99E400
2.20+02
231E402

.47E-t02
3.40E402
9.04E+03
7.73E403
8.10E-toe
1.71E401
7.04E-
1.09E407
1.70E+03
1.51E+07
2.83E+00

Spec AcIMy Deay Constant
(CVpl (oar day)

3.55E+09 2.00E+03
6.14E-04 2.02E-10
4.75E+03 2.77E.03.
4.17E+00 2.434.03
1.92E+04 . 1.26=+00
1.74=404 1.15E-02
8.35E+04 5.59E-02
7."r=407 - 9.25E+01
2.83E-02 1.90E-08
1.76E-04 1.21E-10

l.24E+06 8.625-02
3.02E,03 - 2.13E-01
1.03E+0- 7.23E+00
2.50r+02 1.81 E-04

1.87E+05 .32E-01
1.13E+04 S.00E-01
1.13E+08 8.02E+01
1.20+03 9.20E-04
3.49E+04 2.62E+00
U.05E+03 5.COE-01
1.15E-03 8.25E-10

7.S2E404 5.29E-02
4.64E+01 6.29E-05
5.37E+06 3.91E+02
7.31 E+04 5.44E-02
653E+03 4.13E-01
2.85E+04 2.13E-02
3.21E+03 2.44E-03
6.73E+04 5.11E-02
6.61E+03 5.04E-01
7.65E+07 5.78E+01
QZE+0 7.23E-04
2.63E401 2.11E-05
2.70E+02 2.21 E-04
S.X&603 5.72E-03
6.23Et03 6.OSE-03
0.29E+02 0.22E-02
a.18E+03 9.36E-03
2.44E+OS 2.67E-01.
2.09E+06 2.21E-dl
i.*sE+G4 1.40E-02
4.63E+02 5.02E-04
1.eOEsroe 2.09E+02

2.96E+08 3.27E+02
4.506E+04 5.1-E+o
4.09E+06 4,54E+02
7.64E+01 8.53E-06

Po4G 2



K-ADJ.OLW)Radnudide Dcta

Atomic
Wght(A

210
210
211
211
211
212
212
212
213
218
214
214
214
215
216
217
218
219
220
221
222
223
223
224
225
225
226
227
227
228
228
228
229
230
231
231
222
232
233
233
233
234
234
234
234
235
238

Page 3

Isotope

SF210
Po-210
51-211
Pb-211
Po-211
Po-Z12
81-212
PW-212
81213
Po-213

Pb-214
Po.214
Po-215
PO-218
At-217
PO-218
Rn-21 2
Rn-220
Fr-221
Rn-222
Fr-223
Ra-223
Ra-224
Ac-225
Ra-225
Ra-226
Th-227
Ar-227
Ra-228
Th-228
Ac-228
Th-229
Th-230
Th.231
Pa-231
Tfh-222
U-232
U-233
Pa-23n
Th-233
U-234
Th-234
Pa-234
Pa-234m
U-236'
U-236

Haf-LHf (T) Unks

5.012 d
138.378 d

2.130 m
38.100 m

5.16E.01 a
2,08E-07 e

1.00i h
10.643 h
45.650 m

4.20E-04 s
10.000 m
20.800 m

1.84E-04 a
1.785-03 e
1.413-01 s
3.23-02 s

3.050 m
3.seE+00 a
5.56E+01 s

4,800 m
3.824 d

21.800 m
11.434 d
3.620 d

10,000 d
14.800 d

1.60E+03 y
18.718 d

2.18E+01 y
6.75E+00 y
1.91E+00 y

S.130 h
7.34E+03 y
7.70E+04 y

25.520 h
3.28E+04 y
1.41E+10 y
7.20E+01 y
1.9er=40 y

27.000 d
22.300 m

2.45E+05 y
24.100 d

6.700 h
1.170 m

7.04E+08 y
2.34E+07 y

SpGcUlc AcilVy

4.5G95403
1.669M+02
1.55E+07
0.126+06

6.0E-ti s
5.39E+03
5.AiE+02
7.1E-05
4.66+14
1.63E406
1.21E-r0O
1.19E+13
1.09=+12
1,32E410
5.95E+10
1.05E+07
4.81 E+06
3.41 E+07
6.5SE+06
5.69E+03
1.43E+06
1.69E+03
5.95E+03
2.15E403
1.45E+03
s.OSE-02
1.14E+03
2.67E400
1.01E401
3.03E+01
8.25E+02
7.885-03
7.ASE-04
I.Q6E+02
1.762-03
4.08-00
7.91-01
2.57E-04

7.67E402
1.34E+06
2.31 4-04
8.56E502
7,36E402
2.54E+07
7.99E08
2.39E-01

Spclc ActMy
(OV)

1.24E+05
4.405+03
4.18608
2.476+07
1.04E+11
1.78+17
1.46E+05
1.385+E4
1.93E+07
1.26Er16O
4.41E+07
3.28ET-07
3.22E+14
2.95E+13
3.57E+11
1.61 E+12
2.83E+08
1,30E+10
9.21E+08
1.77E+08
1,64E+05
3.S6E+07
5.12E+04
1.6 E+05
S.BOE+04
3.92E104
9.S86-01
3.07E+04
7.23E+1
2.72r402
8.19E+02
2.23E+04
2.12E-01
2.02E-02
5.29E403
4.72E-02
1.105.07

2.14E+01
9.64E-03
2.07E+04'
3.2E+07
6.24-03
1.31E504
1.99E04
6.82-tO8O
2.16.06
0.46505

ODcay Cownttnt
(Dot dev

I.S8E-01
5.01 E-03
4,89 +02
2.78E+01
1.16E+06
2.01E+11
1.85E+01'
1.s6E+00
2.192E+01
1.43E+10
5.02E+01
3.72E+01
3.68E+O8
3.37E+07
4.10E+05
1.85E+06
3.27E+02
1.51E+04
I.08E+03
2.08E+02
i.E-01
4.58E+01
8.OSE-02
1.91 2-01
8.93E-02
4.68E-02
1.19-06
3.70-02
8.72E-05
3.0-04
9.92-04
2.71E+00
2.59E-07
2.46-08

.52E-01
6.79-08
1.35 -13
2.64E-05
1.10E-08

2.57-02
4.482+01
7.76E09
2.e8-02
2.485+00
8,53=+02
2.706-12
.1o-ii



15/
(D-ADJ.XLW"Padnucltde Doto

lotcp Haff-LNl (1) Unhe

Pu-236
U-227
Np-237
U-ass
Pu-238
Np-232
Pu-239
Np-2es
Pu-240
Am-241
Pu-241
Am+242
Am-242m
Cm-242
Pu-242
Am-243
Cm-244
Cm-245
Cf-252

2.85E+00 y
8.760 d

2.14E+06 y
4.47E+00 y
8.77E+01 y

2.117 d
2.41E+04 y

t.35 d
6.57E+03 y
4.SE-raa y
1.44E+01 y

10.020 h
1.52E402 y

163,200 d
3.76E+05 y
7.36E+03 y
1.IE+O y
8.50E+03 y
2.64E+00 y

Atoric
Wieght (A)

Specfic Activthy
(T&do)

1.96E401
3.02E+03
2.61E-05
1.24F-08
8.S3E-01
9.SSE+03
2.20E-03
8.57E+03
8.385-03
1.27-01

as E+00
2.94E+02
3.592-01
1.22E+02
1.45E-04
7.37E:03
2.99E+00
8.35E03

Specukc Actty

5.31E+02
8.16E+04
7.04E-004
3.3SE-07
1.71E+01
2.89E406
6.19E02
2.32E+05
2.27-01

S3.4eE-r00
1.0SE+02
0.045+03
9.71E+00
3.30E+03
S.92-OS
i.ggE.01

8.08E+01
1.72-01

5.37E+02

Poge 4

Decay CoWrtant
(crat day)

6.68E&04
1.032-01
S.87E-10
4.26E-13
2.16-05
3.27E-01
7.865-08
2.04E-01
2.89507
4.39-06
1.32E-04
1.045+00
1.25E-05
4.25-03
5.05E-o9
2.57E-07
1.05E-04
2.23-07
7.19E-04
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Including transportation for No Closure
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OBJECTIVE Show injuries and fatalities from construction operation. and transportation
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METHODOLOGY See attachments
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Occupational injury and fatality rates were taken from the Occupational Injuries Summary
Report. January - Dec. 1993 DOE/EH/01570-H5. Truck and Rail Transport incidence rates
are from Non-Radiological Impacts of transporting radioactive material. SAND81-1703.
1982. Employee Transportation incidence rates are from 1993 Washington State Highway
Accident Report. Round Trip distance from Tri-Cities=1.40E+02 km from
Portland/Seattle=8.00E+02 km. Carpool factor of 1.35/car from SIS EIS DOE/EIS-0212
1994,
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Sheet1

4EXSTU INTERMEDIATE SEPARATIONS ALTERNATIVE- REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04
Total 1.25E+04

Constuction
Offsite Truck 0 trisy krip ytotal

_concrete |4.80E+02 1.40E+02 2.00E+01 1.34E+06
Irawmateral 4.50E+01 8.00E+02 2.00E+01 7.10E+05
equipmentl 2.50E+01 1.00E+04 2.00E+01 5.00E+06

_ misceaneous &20E+03 1.40E+02 2.OOE+01 1.46E+07
fsteelW-314 5.30E+01 8.00E+021 4.24E+04
jcemnt W14 1.00E+02 1.40E+021 1.40E+04 Total 2.17E+07

Offsie Rag U r MPW kmtp lyr total
Irawmaterial 1.00E+01 8.00E+021 2.OOE+01 1.60E+05 Total 1.60E+05

Onshe TruckII
r -314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION I
Coostuction

Onsite Truck trips MMP total
lborrove 1.69E+0511.00E+01 1.69E+06

Total 1.69E+06
OffIte Truck trs m/trip total

concrete 5.45E+04 1.40E+02 7.63E+06
steel 1.51E+04 8.00E+02 1.21E+07

Wrpsfy kmrtripo
miscelluaeous 7.54E+03 1.40E+02 1.00E+01 1.06E+07

Total 3.03E+07

Offsite Truck tripstyr kmqrip y total
glassformerfdhem 2.30E+03 8.00E+02 1.90E+01 3.50E+07
miscellaneous 6.70E+03 1.40E+02 1.90E+01 1.78E+07

Total 5.28E+07

Off l tripsyr kimIp ry total
glass7ormer/chem 274E+02 8.00E+02 1.90E+01 4.16E+06

Total 4.16E+06

VITRIFIED HLWTRANSPORT
Oite Rail rIs klp total

Yucc Motntakn 8.35E+02 4.28E+03 3.57E+06 ___ .750
______ - - - Total 3.57E+06

CLOSURE
Onsite Truck yd tipYd kmrip total

fill 0.00E00 1.00E-01 1.00E+01 0.00E+00
sot 0.00E+00 1.00E-01 3.00E+01 0.0E+00
diprap |0.00E+00 1.00E-01 320E+01 0.00E+00
.0g5.d 0.00E+00 1.00E-01 1.00E+01 0.00E+00

Total 0.00E+00
GROr FILLIMUST

Onsite Truck sandrava 220E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsit. Truck cemnent 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onste Truck (kmi) j1.74E+06
Onsite Rail (km) 10.0E+00
Osfite Truck (km) 1.05E+08

Onsit Rai(km) 7.90E+06

EMPLOYEE VEHICLE
Retrleval pera-y fripyr kmIp carpool total_ Cs . 1.06E404 2.60E+02 1.40E+02 7.41E-01 2.86E+08

3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09
Vitrification

1Const. 1.98E404 2.60E+02 1.402+02 7.41E-01 5.34E+08
1.73E+04 2.60E+02 1.40E+02 7.41E-01 4.672+08

Closure 0.00E+00 2.60602 1.40E402 7.41E-01 0.00E+00
Total 2.30E+09
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Sheetl

Distance traveled in popilation zones

Urban Offaite km zone fraction Onse TOTALS
Truck 1.055+08 5.00O-02 5.24E+06
Rail - 7.90E+06 5.OOE-02 3.95E+05

Suburban I
Truck 1.05E+08 5.00E-02 1.74E+06 6.98E+06
Rail 7.90E+06 5.00E-02 3.95E+05

Rural I I

Truck 1.05E+08 9.00E-01 9.43E+07

Rag 7.90E+06 9.00-01 7.11E+06

Fatardauunnres resufti from Tukand Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail

5.24E+06 3.95E+05 6.98E+06 3.95E+05 9.43E+07 7.11E+06
urban tucklavbkm 7.SCE&09 3.93&22 ____

urban buckfInkm 3.70-07 1.94E+00
urban rail fatm 1.70E08 6.71-03
urban raI hln 3.30&-08 1.30 2
subtucklatkkm 1.30-08 9.07E-02
subtruck Ini 3.80E-07 2.65E+00
sub rail fatkm 1.70E.08 6.71&-03
sub rail inykm 3.30&.08 1.30E-02 |
rural truck fatkm 5.30&.08 5.00E+00
rural truck nkm 8.00&07 1 7.55E+01
rural rail fatfkm 1.70&08 1.21&41
rural rail inFkm I 3.30E-08 2.35-01

TOTALFATAJTIES 5.26E+00
TOTAL INJURIES 8.03E+01

km raetel TOTAL
fataites 2.30E+09 8.98-09 2.06E+01
in 2.30E+09 7.14-07 1.4E+03

Cumulauvefatalit iosnuriesfromm macts

_ranport _ Epioyee TOTAL
JFATALITIES 5.265+00 2.06E+01 2.59E+01
INJURIES 8.03E+01 1.64E+03 1.72E+03

CONSTRUCTiON ACCIDENTS
Irate pe rsy

_ TRC- I 9.75E-02 3.04E404 s 2.96E+03:
-LWCO- 2.45 02 3.04E+04 - 7.45E+02
Fatty a 3.20205 3.04E5+04 - 9.73E-01

OPERATION ACCIDENTS _

Irate person-yr
TRC 210502 5.47E404 m 1.20E403
LW C 1.105-02 6.472404 6.025+02
Fatality - 3.20E05 5.475+04 a 1.75E+00

TO TALS IN___ __ _ _
INJTR .89E03

- FATAL 2.88E+01 __ _ - ____ -
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SheeI2

_ _ _I I I
____EX-SITU NO SEPARATIONS ALTERNATIVE -I

VITRIFICATION - REMEDIATION CALCS I
RETRIEVAL I I

Waste Transport totaI
Onshe Truck 1.25E+04 Total 1.25E+04

Corstrution
Offite Truck trps'yr kmirMp yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05

_ equipment 2.0E+01 1.00E+04 4 2. 2E+01 5. 40t+06
_ miscellaneous 5.20E403 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cementmIscW-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Ofsite Rail frlpsy kmnfrp yr total
Irawmterial I1.WhE+ul 8.OOE+02 2.DOE+01 1.60E+05 Total 1.60E+05

Onsihe TruckII

borrowW314 1.3aE+03 1.00E+01 1.38E+04 Total 1.38E+04
TRIFICATION
Constumcon

Onsit. Truck tips kMr p total
rbrro 1.18E+05 1.00E+01 1.18E+06 Total 1.18E+06

Offsfte Truck trips knmp total
Tqy Cikies I4.38E+04 1.40E+02 6.13E+06

Po aw&eae 4.34E+04 8.OOE+02 3.47E+07
tripslyr kmivbip yr

Smscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 449E+07

Processing
Offsite Tr I ric j tuY ktrIp yr total

_ Portand/Seattle 4.17E+02 8.00E+02 1.50E+01 5.00E+06
miscellaneous 6.85E+03 1.40E+021 1.50E+01 1.44E+07 Total 1.94E+07

Offsite Rail _ trpyr kirdp lyr total -

PrndSattle 1.03E+02 8.00E+02 1.50E+01 1.24E+06 Total 1.24E+06

VITRIFIED MLW TANSPORT
O*' *fte Ri I trips km/lp _ total

Yuma Mountin 1.47E+04 4.28E+03 6.29E+07 Total 6.29E+07

CLOSURE
Onsite Tnck m oyd trp/cuyd k/trip total

1111 0.00E+00 1.00E-1 1.00E401 0.00E+00
I 0.00E+00 1.00E-01 3.00+01 0.00*E00

_prp 0.00E+00 1.00E-01 3.20E+01 0.00E+00
0.002+00 1.00E.01 1.00E+01 0.00E+00 Total 0.DDE+00

GROUT FLL IMUST
Onsite Truck sendigravel 2.20E+03 1.00E+01| 2.20E+04 Total 2.20E+04
OMsite Taick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsit, Trck (k) 1.23E+06
Onsihe Ragl (km 0.O0E+00
Offite Truck (kM) 8.60E+07
OMilte Rag (kn) 6.43E+071

EMPLOYEE VEHICLE
Retlieval pernyr trp y kMdip carpool total

ICOns M 1.06E+04 2.60E402 1.40E+02 7.4E-Cl 2.80E08
lop 3.152+04 2.60E+02 1.40E+02 741E-01 8.50E+08

Virffication || |
1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08
9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closue 0.00E+00 2.60E+02 1.40E+02 7.41E-01 0.00E+00
Total 6.67E+04 Total 1.80E+09
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Sheet2

Distance tavled in population zces

Urban Offsite km zone fraction Onsite TOTALS
Truck 8.60E+07 5.00202 4.30E+06
Ra 6.43E+07 5.00-02 3.22E+06

Suburban
Truck 8.60E+07 5.00&.02 1.23E+06 5.53E+06
Rail 6.43E+07 5.002-02 3.22E+06

Rural ___ ___ ___

TRr ck .60E+07 9.00E-01 7.74E+07
Rai 6.43E+07 9.00E-01 6.79E+07

FataluesIlrairles resuling from Truck and Ral transportation accidents
Iurbankm Isuburban km nraikm
truck rail . truck rail truck rail
4.30E+06 3.22E+06 5.53E+06 3.22E+06 7.74E+07 5.79E+07

urban truck fatkm 7.50E-09 3.22E02
urban ruckkm 3.70E-07 I.59E+00
urban ralabikm 1.70-08 5.47E,02
urbanrailinykn 330E08 1.06-01
sub truck fatkrn 1.30-oa 7.19-02
sub buck inkm 3.80E-07 2.10E+00
sub ral fat/km 1.7008 .47E02
sub rail Inpkm 3.30E-08 1.06E-01
rural buck fatbiM 5.30-08 I 4.10E+00
rural truck inykmii 8.00&07 6.19E+01|
rural rail fatrm 1.70-08 9.84E-01
ruralr M|Inau 3.30 a08 I 1.91E+00

TOTAL FATALITIES 6.30E+00
}TOTAL INJURIES 6.77E+01

Fatalitiesdlnjres resulting from Employee vehicle accidents

kr ratelkn TOTAL
____fatalities 1.80E+09 8.98&-09| 1.82E+011

_ njuries 1.80E+09 7.14-07 1.28E+03

Cumtulatlveftaitiesnjuri fromtrf i cimpacts

transpo't employee TOTAL
FATALITIES 5.30E+00 1.62E+01 2.15E+01
INJURIES 6.77E+01 1.28E+03 1.35E+03

CONSTRUCTION ACCIDENTS
rate

TRC - 9.75E-02 2.54E+04 - 2.48E+03
LWC - 2.45E-02 2.54E+04 - 6.22E+02
Fata y - 3.20&05 2.54E+04 - 8.13E-01

OPERATIONACCIDENTS
_ _ rate nyr
_ TRC- 2.10-02 4.13E+04- 9.08E+02
LWC . 1.10-02 4.13E+04 a 4.64E+02

- Fatality 3.20E-05 4.13E+04 - 1.32E+00

TOTALS -
INJUR 4.74E+03
FATAL 2.36E+01
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Sheet3

EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE - REMEDLATION CALOS

RETRIEVAL
Waste Transport I total

Onsite Truck 1.25E+04 Total 1.25E+04

Construction
Offsfte Truck fripshr kmtrip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
rawmaterIal 4.50E+01 8.00E+02 2.00E+01 7.20E+05

laiqoruipent 2.50E+01 1.002+04 2.00E+01 5.00E+06
_ miscellaneos 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steelW314 6.30E+01 8.00E+021 4.24E+04
cement/imiscW.314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

Offste Rail f tip syr mp yr total
IrawmaterIa 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
lborrow 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Constrution _ -

Onsite Truck trips kmVrp _ total
lborrvw 2.12E+05 1.00E+01 2.12E+06 Total 2.12E+06

Offsets Tuck trips km/rIp I total
Tr-Cities 1.07E+05 1.40E+02 1.50E+07
Portland/Seattle 2.62E+04 8.00E+02 2.10E+07

F - trpstyr kmnip lyr
miscellaneous 5.20E+03 1.40E+02 9.00E+00 6.55E+06 Total 4.25E+07

Processing
Offste Truck I trips/yr ktrp yr total

.glassfom/hdem 2.17E+03 8.00E+02 1.90E+01 3.30E+07
miscelaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 Total 4.68E+07

Offslte Rail tripm__ r kmtrIp yr total
glassforrerichem 6.77E+02 8.00E+02 1.90E+01 1.03E+07 Total 1.03E+07

VITRIFIED HLWTRANSPORT
Offsite RaiI trips knlip total

Yucca Mountain 4.00E+01 4.28E+03 1.71E+05 Total 1.71E+05

CLOSURE I I
andi.M Truck Iryd _trpcuiyd f krv mtip total

Ifl 0.OOE+00 1.00E-01 1.00E+01 0.00E+00
[S -_ 0.00E+00 1.00E-01 3.00E+01 0.00E+00

0.00E+00 1.00E-01 3.20E+01 0.OOE+00
ol/ndj __ _ 0.00E+00 1.00E-01 1.00E+01 0.00E+00 Total 0.E+00

GROUT FILL IMUST
Onait. Truck sand/graveli 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsfte Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (kM) 2.17E+06
Onsite Rail (km) 0.00E+00
Offste Truck (km) 1.11E+08
Offsfe Rail (km) 1.06E+07.

EMPLOYEE VEHICLE
Retrieval p yr tripyr t car pool total

Const. I 1.06E+04 2.60E+02 1.40E+02 7.41E.01 2.86E+08
Ope=0 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vibrikiatlon __ __ _ ____

Const. 2.58E404 2.60E+02 1.40E+02 7.41E-01 6.96E+08
PsfD&D 6.95E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08

Closure .00E+00 2.60E+02 1.40E+02 7.41E.01 0.00E00 -
total 8.08E404 _ [Total 2.18E+09
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Sheeta

Distance raveled in populationoes

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.11E+08 5.00E-02 5.55E+06
Rail 1.06E+07 5.00E-02 5.31E+05

Suburban
Truck 1.11E+08 5.00E-02 2.17E+06 7.72E+06
Rail 1.06E+07 5.00E-02 5.31E+05

Rural
Truck 1.11E+08 9.00&1 1.00E+08
Rao 1.06E+07 9.00E-01 9.56E+06

Fatelitiesfin.ju:es rsw t rom Trck and Railltrnsprtaio accients
urbanm Isuburbanm Reralkm
truck rail truck rail truck rail
5.55E+06 5.31E+05 7.72E+06 5.31E+05 1.002+08 9.56E+06

urbantruckfatrkm 7.50E-09 4.16E-02
urban truck inlik 3.70E.07 2.05E+00
urban rail fat/km 1.702&08 9.03E.03
urban railnykm 3.30-08 1.75E-02
sub truck fatlkm 1.30&08 1.00-01
sub truck lnykm 3.80E-07 2.93E+00 I
sub rMil fat/km 1.70-08 9.03-03
sub rail n 3.30E-08 1.75E-02
rural IruckfIkm 6 6.30E-081 5.30E+001
rural truck inykm 8.00E-07} 8.00E+01 I
rural rail(at/km 1.70-08 I 1.63&.01
rural rail inkm 3.30E-08 3.15E.01

TOTAL FATALITIES 5.62E+00
TOTAL INJURIES 8.53E+01

FatsIIestes resulting from Employ" vehicle acckients

In Irate/km ITOTAL
fatalities 218E+09 8.98&-09 1.96E+01
injUrie 2.18E+09 7.142-0711.562+031

Cumulative latalitlestirm e from traffic knpacts _ _ ___

I I I

ltraport employ" TOTAL
FATALITIES & 62E+00 1.96E+01 2.52E+01
INJURIES 8.53E+01 1.56E+03 1.64E+03

CONSTRUCTION ACCIDENTS
__.I rate Pr yr
_ TIRC - 9.75-02 3.64E+04 - 3.55E+03
JLWC - 246-02 3.64E+04 * 8.92E+02 -
Fatadlity I 3.20.05 3.64E+04 - 1.16E+00

OPERATION ACCIDENTS
Irate 

_per-yr
TRC 2.20E-02 4.44E+04|. 9.76E+02

- |LWC - 1.10&.02 4.44E+04 - 4.88E+02
Fatality - 3.20E06 4.44E+04 | 142E+00

TOTALS 
INJUR 6.17E+03
FATAL 2.78E+01

Page 6



Sheet4

IN SITU IRFICATON ALTERNATIVE-REMEDATION CALCS

RETRIEVAL
Waste Transpor _t _____

Ornsite Tnjckc____ __ 0.00E+00
I Total 0.00E+00

Constuction - (W-314)
O *sitTruck I trips kmWtfp total

steel | |5.30E+01 8.00+02 4.24E+04
cement { 1.00E+02 1.40E+02 1.40E+04
mIscelaneous 5.30E+01 1.40E+02 7.42E+03

Total 6.38E+04

Onsite Truck tri ps kmftp total
__ {barrow I 1.38E+03 1.00E+01 1.38E+04

Total 1.38E+04

VITRIFICATION
Construction

Onsfte Truck trips kmmirip total
bomo 2.12E+05 1.00E+01 2.12E+06

I Total 2.12E+06
Offsite Trck ripstyr kmffp yr total

miscellan~eous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
Total 1.38E+07

Osite Rail cars trpcars kmtip total
steel 2.60E+03 5.00-02 8.00E+02 1.04E+05
cement 1.70E+03 5.00-02 8.00E+02 6.80E+04

Total 1.72E+05

Osite Trck tripstyr kmtip yr total
mniscllaneous 5.20E+03 1.40E+02 1.20E+01 8.74E+06

} Total 8.74E+06

Offsite Rail - tripy kmrp yr total
4.00E+00 8.00E+02 1.20E+01 3.84E+04

_____ ______Total 3.84E+04
Grout Fil IMUSTs (outside tank farm weas)

Onsite Truck trPs kIonp total
mdaravel 7.70E+02 1.00E+01 7.70E403 Total 7.70E+03

Ofsite Truck trlps kmrip total
mt E 1.60E+02 1.40E+02 2.24E+04 Total 2.24E+04

CLOSURE
Onsie Truck Cyd trplw yd kmtrp total

Ifill 0.00E+00 0.00E+00 0.00E+00 0.00E+00
silt 0.00E+00 1.002-01 3.00E+01 0.00E+00
rrap 0.00E+00 1.00E-01 3.20E+01 0.00E+00
4Wgsnd _ 0.00E+00 1.00E-01 1.00E+01 0.00E+00

Onsde Truck Total 0.00E+00

Onsite Thick (krm) 2.14E+06| _____|

Onsite Rail (km) 0.00E+00 _______

Offsite Truck (km) 2.27E+07 _______

Ofske RRAi (km) 2.1GE+0S ____

EMPLOYEE VEHICLE
Routine _ pr-yr f iplyr km/tp m pool total

W314 1.63E+02 2.60E+02 1.40E+02 7.41-01 4.40E+06
1.83E+04 2.60E+02 1.40E+02 7.41-01 4.94E408

Vdricaton
* Cost. 2.20E+04 2.60E+02 1.40E+02 7.41E-01 5.93E+08

8.05E+03 2.60E+02 1.40E+02 7.41-01 2.17E+08
Closure 0.00E+00 2.60E+02 1.40E+02 7.41-01 0.00E+00

Total 1.31E+09
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Sheet4

Distance traveled in population zones

Urban Offsitekm zonefraction Onsite TOTALS
Truck 2.27E+07 5.00O2-02 1.13E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Suburban }
Truck 2.27E+07 5.00E-02 2.14E+06 3.27E+06
Rail 2.10E+05 5.00E-02 1.05E+04

Rural
Truck 2.27E+07 9.00E-01 2.04E+07 I
Rail 2.10E+05 9.00E-t 1.89E+06 }

Fatalftles/ ios resu ng from Tuck and Rail transportation accidents
urban km Isuburban km nniki kan
truck rail truck rail truck rail
1.13E406 1.05E+04 3.27E+06 1.05E+04 2.04E+07 1.89E+05

urbantruckfalnk 7.50E-09 8.502-03
urban truck inJkm 3.702-07 4.19E-01
urban rail fat/lkm 1.70-0 1.79E-04
urban rail ninukm 3.30E-08 3.47E-04
sub truck fatkm 1.308 4.26E-02
sub truck h|km 3.80E-07 1.24E+00
sub rail falm 1.70E-OS 1.79E-04
sub ral gkm 3.0&-08 3.47E-04
rural truckfab/km 5.30-08 1.08E+001
rural truck knklkm 8.00E-07 1.63E+01
ruralrailfabkm 1.70.08 3.22-03
rural rail In fku 3.30-08 6.25E-03

TOTALFATALTES 1.14E+00
TOTAL INJURIES I1.80E+01

Fataht"esdbzules resulting from Employ vehicle accidents

km {raterkn TOTAL
fatalities 1.31E+091 8.98-09 1.18E+01
_uris l.3IE+O9j 7.14E-07 9.34E+02

Cumrulatlvef en uries fom I" s

I transport ;iplyee TOTAL
FATALITIES 1.14E+00 1.18E+01 1.29E+01
INJURIES 1.80E+01 9.34E+02 9.52E+02

CONSTRUCTION ACCIDENTS
Irate personyr

TRC -- 9.75&02 2.22E+04 - 2.16E+03
LWC - 2.45E-02 2.22E+04 - 5.43E+02
Fstalitynal | 3.20&.05 2.22E+04.- 7.09E.01

OPERATION ACCIDENTS
______ ______rate

TRC - 2.20E-02 2.64E+04 - 5.80E+02
|_LWC 1.10&.02 2.64E+04- 2.90E+02
_ Fatality - 3.20645O 2.64E+04 - 8.43-01

TOTALS __ [ }
_ INJUR 3.69E+03
_ FATAL 1.44E+01
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NO ACTION ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00
I I Total 0.00E+00

Construction
Offsite Truck I trips/yr km/trip yr total

concrete I 0.00E+00 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.00E+00, 0.00E+00 0.00E+00,
equipmentl 0.00E+00 0.00E+00 0.00E+00 0.00E+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Rail trips/yr km/trip yr total
raw material 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.OOE+00 0.00E+00 0.00E+00

Total 0.OOE+00
Offsite Truck trips/yr km/trip yr total

miscellaneous 0.OOE+0 0.00E+00 0.00E+00 0.00E+00
I trips km/trip | |

Tr-Cities j 0.00E+00 0.OOE+00 | 0.00E+00
Portland/Seattle 0.00E+00 0.OOE+001 0.00E+00

_ Total 0.00E+00

Onsite Truck (km) 0.00E+00
Onsite Rail (kn) 0.00E+00
Offsite Truck (km) 0.OOE+00
Offsite Rail (km) 0.OOE+00

EMPLOYEE VEHICLE
Routine 1person-yr trip/yr km/trip car pool total

_ Const. I 0.00E+00 0.00E+00
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09T

______ ______ _____ ______ ____________Total 2.81E+09

Distance traveled in population zones

Urban lOffsite km zone fraction Onsite TOTALS
Truck 0.00E+00 5.00E-02 0.00E+00
Rail 0.00E+00 5.00E-02| 0.00E+00

Suburban
Truck 0.00E+00 5.00E-02 0.00E+00 0.00E+00 -
|Rail 0.00E+00 5.00E-02| 0.00E+00,

Rural I
Truck 0.OOE+00 9.00E-01 _0.00E+00

Rail 0.00E+00 9.00E-01 0.00E+00i
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck rail truck rail truck rail
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.002+00 0.00E+00

urban truck fat/km | 7.50E-09 0.0_E+00
urban truck inj/km _3.70E-07 0.00E+00
urban rail fat/km 1.70E-08 0.00E+00
urban rail in/km 3.30E-08 _.0E+00

sub truck fatlkm 1.30E-08 0.00E+00
sub truck inj/km 3.80E-07 _.0 E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-081 0.00E+00
rural truck fat/km 5.30E-08 0.00E+00
rural truck injikm 8.00E-07 0.OOE+00
rural rail fat/km 1.70E-08 0.00E+00
rural rail i/km 3.30E-08 0.00E+00

TOTAL FATALITIES 0.00E+00
TOTAL INJURIES 0.00E+00

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.81E+09 8.98E-09 2.52E+01
injuries 2.81E+09 7.14E-07 2.00E+03

Cumulative fatalities/injuries from traffic Impacts

transport employee TOTAL
FATALITIES 0.00E+00 2.52E+01 2.52E+01
INJURIES 0.00E+00 2.00E+03 2.00E+03

CONSTRUCTION ACCIDENTS
Irate person-yr

k_TRC = -9.75E-02 0.00E+00 = 0.00E+00
LWC = 2.45E-02 0.00E+00 = 0.00E+00 .
Fatality = 3.20E-05 0.00E+00 = 0.00E+00

OPERATION ACCIDENTS
Irate person-yr

TRC = 2.20E-02 1.04E+05 = 2.29E+03
LWC = 1.10E-02 1.04E+05= 1.14E+03
Fatality = 3.20E-05 1.04E+05 = 3.33E+00

TOTALS

INJUR 4.29E+03
FATAL 2.85E+01
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ONSITE DRY STORAGE ALTERNATIVE-REMEDIATIONCALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
Jborrow 1.00E+02 1.00E+01 1.00E+03

Total 1.00E+03

Offsite Truck trips km/tip total
encasement pipe 1.40E+01 8.00E+02 1.12E+04
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 3.92E+04

Capsule Transport
Onsite Truck trips km/trip |total

to dry storage 1.84E+02 3.20E+01 5.89E+03
I _ Total 5.89E+03

Onsite Truck (km) 6.89E+03
Onsite Rail (km) O.O0E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine |person-yr trip/yr km/trip car pool total

Const. 2.10E+02 2.60E+02 1.40E+02 7.41E-01 5.66E+06
Packaging 1.94E+02 2.60E+02 1.40E+02 7.41E-01 5.23E+06
Storage 8.90E+02 2.60E+02 1.40E+02 7.41E-01 2.40E+07

Total 3.49E+07

Distance traveled in population zones

Urban _ Offsite km zone fraction Onsite TOTALS
Truck 3.92E+04 5.OOE-02 1.96E+03
Rail 0.00E+00 5.00E-02 0.0OE+00

Suburban
Truck 3.92E+04 5.00E-02 6.89E+03 8.85E+03
Rail 0.00E+00 5.00E-02 0.OOE+00

Rural
Truck 3.92E+04 9.00E-01 3.53E+04
Rail 0.00E+00 9.OOE-01 0.00E+00

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km Irural km
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truck Irail truck Irail Itruck rail
1.96E+03 0.00E+00 8.85E+03 .0.00E+00 3.53E+04 0.00E+00

urban truck fat/km 7.50E-09 1.47E-05
urban truck inj/km 3.70E-07 7.25E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck injlkm 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 0.00E+00
sub rail in/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.87E-03

rural truck inj/km 8.00E-07 2.82E-02

rural rail fat/km 1.70E-08 0.00E+00
rural rail in]/km 3.30E-08 0.00E+00

TOTAL FATALITIES 2.00E-031
TOTAL INJURIES 3.23E-021

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic Impacts

transport employee TOTAL
|FATALITIES 2.00E-03 3.13E-01 3.15E-01
INJURIES 3.23E-02 2.49E+01 2.50E+01

CONSTRUCTION ACCIDENTS
I rate person-yr

TRC = 9.75E-02 2.10E+02 = 2.05E+01
LWC = 2.45E-02 2.10E+02 = 5.15E+00
Fatality = j 3.20E-05 2.10E+02 = 6.72E-03

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.08E+03 = 2.38E+01
LWC = 1.10E-02 1.08E+03 = 1.19E+01

TOTALS Fatality = 3.20E-05 1.08E+03 = 3.47E-02

TOTALS ___ ___ __________ ______ ___

INJUR 6.93E+01
FATAL 3.57E-01

Page 12



Sheet7

OVERPACK AND SHIP ALTERNATIVE - REMEDIATION CALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

Total O.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.00E+00 0.00E+00 0.00E+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Offsite Rail trips km/trip total

Yucca 5.00E+00 2.93E+03 1.47E+04
Total 1.47E+04

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04

EMPLOYEE VEHICLE
Routine person-yr triplyr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7A1E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2A3E+06

Total 6.60E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02 1 .40E+03
Rail 1.47E+04 5.00E-02 7.33E+02

Suburban
Truck 2.80E+04 5.00E-02 0.OOE+00 1.40E+03
Rail 1.47E+04 5.OOE-02 7.33E+02

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04

Fatalities/injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail Itruck |rail truck Irail
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~ fi I_ _ 1.40E+031 7.33E+02 1.40E+03 7.33E+021 2.52E+04 1.32E+04
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inj/km 3.30E-08 I 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04
rural rail inj/km 3.30E-08 4.35E-04

TOTAL FATALITIES 1.61E-03
TOTAL INJURIES 2.17E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts -

transport employee TOTAL
FATALITIES 1.61E-03 5.84E-02 6.00E-02
INJURIES 2.17E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr I

TRC = 9.75E-02 1.00E+02 = 9.75
LWC = 2.45E-02 1.00E+02 = 2.45
Fatality = 3.20E-05 1.00E+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.102
LWC = 1.10E-02 1.41E+02 = 1.551
Fatality = 3.20E-05 1.41E+02 = 0.004512

TOTALS
INJUR 1.75E+01
FATAL 6.77E-02

Page 14



Sheet8

VITRIFY WITH TANK WASTE ALTERNATIVE - REMEDIATION CALCS

ROUTINE
Construction

Onsite Truck trips km/trip total
0borrow .OOE+00 0.OOE+00 0.OOE+00

Total O.OOE+00

Offsite Truck trips lkm/trip total
encasement pipe 0.OOE+00 0.00E+00 o.OOE+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

i_ Total 2.80E+04

Capsule Transport
Onsite Truck I trips km/trip total

to vitrification plant 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 5.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7A1E-01 1.38E+06
Storage 9.OOE+01 2.60E+02 1.AOE+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02 1.40E+03
Rail 0.OOE+00 5.00E-02 0.00E+00

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural I
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 0.00E+00 9.00E-01 0.00E+00

Fatalities/injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck Irail Itruck Irail truck rail
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I 1.40E+03 0.00E+001 1.40E+03 0.00E+00 2.52E+04 0.00E+00
urban truck fat/km 7.50E-09 1.05E-05 -
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 0.OOE+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail in./km 3.30E-08 0.00E+00

TOTAL FATALITIES 1.36E-031
TOTAL INJURIES 2.12E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL |
fatalities 6.50E+06 8.98E-09 5.84E-02|
injuries 6.50E+06 7.14E-07 4.64E+00|

Cumulative fataliiesfinjunes from traffic impacts

transport employee TOTAL
FATALITIES 1.36E-03 5.84E-02 5.97E-02
INJURIES 2.12E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75E+001
LWC = 2.45E-02 1.00E+02 = 2.45E+00
Fatality = 3.20E-05 1.00E+02 = 3.20E-03

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.10E+00
LWC = 1.10E-02 1.41E+02 = 1.55E+00
Fatality = 3.20E-05 1.41E+02 = 4.51E-03

TOTALS
INJUR 1.75E+01
FATAL 6.74E-02
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IN SiTU FILL AND CAP-REMEDIATIONCALCS

Construcdon - (W-314)

Otite Truck tdps kmntp total

steel__I 5.30E+01 8.00E+02 4.24E+04
cemnent 1.00E02 1.40E+02 1.40E+04
lncatlaneous 5.30E+01 1.40E+02 7.42E+03

[ TOWa &.38E+04

OnsiteTrukd tips knmP yr total
borrow 1.38E+03 -i.00E+01 1.38E+04

Total 1.38E+04

Grout Fill IMUSTs
coostmuione

Onsite Truck tdpS kmtbip total
3and/CrM 2.20E+03 1.00E+01 2.20E+04

Total 2.2GE+04

OffsiteTruk tips kmiftp total

cement 4.63E+02 1.40E+021 6.48E+04
Portslaneo 0.O0. 0 .00 +00 0.00 0 0.00E+00

tips/yr knrp tyr
mriscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 6.48E+04

Ofte aTiCk ip&r kmrap yr Wei

glassformerfdheo 0.00E+00 0.00 E+00 0.00E+00 0.00E+00
Mclaeu | .00E+00| O.00E+00 O.00E+00 O.00E+00

Total 0.00E+00

Owst alipb kmtrip y total
glassgormarkche I.0E+O 0.00E+001 O.0GE+00 O.00E+00 -

= = Fg ITotal O.OOE+00

VITRIFIED HLW TRANSPORT

Yucca Mountain .00E+00 0.00E+00 0.00E+00
Total 0.00E+00

CLOSURE
Onite Truck 0jyd tdpletyd kvtrip total

fin 0.00E+00 I.00E-01 I.00E+01 0.00E+00
slt 0.00E+00 1.00E.-1 3.00E+01 0.00E+00
fprw . .OO E+00 .00&01 3.20E+01 0.00E+00
ag/sand 0.00E+00 1.006-01 1.00E+01 0.00E+00

Total M.OE+00

Onsite Trudk (km) 3.58E+04
Onsite Rail (kM) O0.mtE+uu
Ofste Truck (km) i1.E+05
Offate Rail (kM) 0. OEE+. ..

EMPLOYEE VEHICLE
Routine p yr tdplyr kinfip carpool total

W.314 1.63E+02 .SOE+02 1.40E+02 7.41-01 4.40E+06
E 2.39E+04 2.60E02 1.A0E+02 7.41E01 6.45E+08

Fill Twnks with Gravel
Const. I9.50E+01 2.60E+02 124E+02 7.41E01 2.56E+06
Ops&&D E:.51E+03 2.60E+02 14E+02 7A1E01 4.07E+07

Closure 0.00E00 2.60E+02 1.40E+02 7A1&E01 0.00E+00
to 2.57E+04 Total 6.92E+08

Distance traveled in populaeon zones
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Urban Ofte km zone fracdon Onsite TOTALS
Truck 1.29E+05 5.00E-02 6.43E-03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 1.29E+05 5.00E-02 .58E+04 4.22E+04
Rail 0.00E+00 5.002-02 0.00E+00

Rural
Truck 1.29E+05 9.00E-01 1.16E+05
Rail 0.00E+00 9.00E-01 0.00E+00

Fatflialniaau esrlting from Truck and Rail transportation acdents
Urbanakm usuburbankm 9ral km
truck ail truck ragl buck ragt
6.43E+03 0.00E+00 4.22E+04 0.00E+00 1.16205 0.00E+00

_ban buckfMUm 7.50E-09 4.82E-05
urban buck inkm 3.70E-07 2.38E-03
urban ral fatIkm 1.70E-08 0.00E+00
urban rail n1km 3.30E-08 0.00E+00
sub uck fatkm 1.30E-08 &49E.04
sub buck 1nykm 3.8GE-07 1.60E-02
sub rail fatbam 1.70E.08 0.00E00
sub rall Ihqk 3.30E-08 0.00E+00
nual truck fabIkM 5.30E-08 6..14E-03
nral truck In1kM 8.00E-07 9.26E-02
rural rall fag tk 1.70E-08 O.00E+00
rural rall In 3.30E-08 0.00E+00

JTOTAL FATAJTIES 6.73E-03
ITOTAL INJURIES 1.11E-01

Fatahlbfitijurlem resuldng from Employtvehie Codents

Im tat-lm TOTAL
fatallItes &.92E+E08 8.98E-09 8.22E+00

6.922+08 7.14E071 4.94E+02

Cuiulative fatsllfiestiAurs ifom raffic be pads

tIrinW ort mpy TOTAL
FATALITIES I 6.73E-031 6.22E+00 6.22E+00
INJURIES I 1.11E.01I 4.94E+02 4.94E+02

CONSTRUCTION ACCIDENTS
m'ae iPasy-r |

TRC a 9.75E-02 2.58E+02 - .52E+01
LWC I 2.45E-02 2.58E+02 - 8.32E+00
Fatality - 3.20E-05 2.58E+02 - 826E-03

OPERATION ACCIDENTS
rate pa -yr

TRC - 2.20E.02 254E+04 - .59E+02

LWC - 1.10E-02 2.54E+04 = 2.80E+02
Fatality - 320E-05 2.54E+04 - 8.13E-01

TOTALS

INJUR 1.08E+03
|FATAL 7.05E+00
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EX SITU COMBINATION -REMEDATION CALCS -

RETRIEVAL
Waste Transport total

Onsite Truck 0.00E+00

Construction
Offsite Tmck rpslyr kntip yr total _

concrete 2.40E+02 1.40E+02 2.00E+01 6.72E+05 |
Srawmaterial 2.25E+01 8.00E+02 2.00E01 3.60E+05
equipmentl 1.25E+01 1.00E+04 2.00E+01 2.50E+06
miscelaneous 2.60E+03 1.40E+02 2.00E+01 7.28E+06
steel W-314 5.30E+01 8.00E+02 4.24E+04
cement/miscW-314 1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07

Oftsite Raid T trips/yr kmip yr total
Jrmatedal 5.00E+00 8.00E+02 2.00E+01 8.00E+04 Total 8.00E+04

Onsite Truck I
bowW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construcfion

Onsite Truck trips kmip total
8.40E+04 1.00E+01 8.40E+05 Total 8.40E405

Offate Tmck hips kmrip total
concrete } 2.30E+04 1.40E+02 3.22E+06
steel 9.10E+03 8.00E+02 _ 7.28E+06

ltripstyr |kmffrp lyr
mIscellaneous 3.15E+03 1.40E+02 1.00E+01 4.41E+06 Total 1.49E+07

Proessing
Offsite Tmck I tIpsiyr kmvp yr total

glassfomerlchem 1.30E+03 8.00E+02 1.90E+01 1.98E+07
miscellaneous 2.60E+03 1.40E+02 1.90E+01 6.92E+06 Total 2.67E+07

Offste Re I ripsy kmlp yr total
glassm e -1.37E+02 8.00E+02 1.90E+01 2.08E+06 Total 2.08E+06

VITRIFIED HLW TRANSPORT
Offsite Ral I tips kmtip total

Yuma Mountain 4.18E+02 4.28E+03 1.79E+06 Total 1.79E+06

CLOSURE
Onsite Truck cuyd y km/*Ip total

ill 0.00E+00 1.00E-01 1.00E+01 0.00E+00| |
silt | 0.00E+00 1.00E-01 3.00E401 0.00E+00 |

p 0.00E+00 1.00E-01 3.20E+01 0.00E+00 |
lagisand 0.00E+00 1.00E.01 1.00E+01 0.00E+00 Total 0.00E+00

GROUT FILL ]MUST
Onsite Truck sand/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offslte Truck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsdte Truck (km) 8.76E+05
Onsite Rail (kI) 0.00E+00
Ofsite Truck (km) *5.25E+07
Offsite Raml (km) 3.95E+06

EMPLOYEE VEHICLE
Retieval prnyr lpyr kmtp pool total

Consti 6.36E+03 2.60E+02 1.40E+02 7.41E-01 1.72E+08
Ops/D&D I 2.24E+04 2.60E+02 1.40E+02 7.41E-01 6.04E+08|

Vitriication _

* Const 1.19E+04 2.60E+02 1.40E+02 7.41-0 3.21E+08
1.04E+04 2.60E+02 1.40E+02 7.41E-01 2.81E+08

Fin tank
Const. 5.70E+01 2.60E+02 1.40E+02 7.41E.01 1.54E+06
0ps/D&D 1.80E+03 2.60E+02 1.40E+02 7.41E-01 4.86E+07

Closure 0.00E+00 2.60E+02 1.40E+02 7.41E-01 0.00E+00|
E = E 1 1 Total 1.43E+09
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Distance trveled in population zones

Urban Ose km zone fraction Onste TOTALS
Truck 525E+07 5.00E-02 2.63E+06
Ra 3.95E+06 5.OOE-02 1.98E+05

Suburban
Truck 5.25E+07 .00&E-02 8.76E+05 3.50E+06
Rail 3.95E+06 5.00-02 1.98E+05

Rural I I
Tuck |5.25E+07 9.OE-01 4.73E+07 __

Rail 3.95E+06 .OE-l - 3.56E+06

Faalitlesutines ru ing fron Truck and R I trasportato accidefents
urban km Isuburban km rural km
truck rail truck rail truck rail
2.63E+06 1.98E+05 3.50E+06 1.98E+05 4.73E+07 3.56E+06

urban truck faIkm 7.50-09 1.97&02 _

urban truck nykm 3.70&07 9.72-01
urbanran fatIkn 1.0&08 3.36-03
urban rail inykm 3.30-081 6.52E-03
sub truck fatnkm 1.30-08 4.55E-02
sub truck In4km 3.80007 1.33E+00
sub rail fat/km 31.70-08 3.36&.03
sub rail knkkm 3.30E-08 6.52E-03
rural truck fat/km 5.30-08 2.51E+00
rural truck inykm 8.002-07 3.78E+01
nu-ti rail fatikn 1.70E-08 6.05&.02
rural rail hlnkm 3.302-08 1.17&-01

[TOTAL FATALITIES 2.64E+00
]TOTAL INJURIES 4.03E+01

Fataitiestijurles resu an m O ICle accidents

k m irate li TOTAL OI
fataflIes 143E+091 8.98&091.28+011

1.43E+09 E 7.1407{ 1.02E+03

Cumnulative fatarleslinlumis from traft kmpacts

transport employee TOTAL
FATALITIES 2.64E+00 1.28E+01 1.5E+01
INJURIES 4.03E+01 1.02E+03 1.06E+03

CONSTRUCTION ACCIDENTS
rate personyr

ITRC. I 9.75-02 1.83E+04 - 1.79E+03
LWC I 2.45-02 1.83E+04 - 4.49E+02
Fatality I 3.20&05 1.83E+04 5.86-01

OPERATION ACCIDENTS I
Irate persn-yr

TRC - 2.20E-02 3.46E+04 - 7.61E+02
LWC 1.10E-02 3.4E+04 - 3.81E+02
Fatality - 3.202&05 3.46E+04 1.11E+00

TOTALS }___ ___ ___ ___ ___

INJUR - 3.61E+03
FATAL 1.71E+01
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LONG-TERM MANAGEMENT ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00
I Total 0.00E+00

Construction
Offsite Truck trips/yr km/tnp yr total

concrete 0.00E+00 0.002+00 0.00E+00 O.OOE+00|
raw material 0.00E+00, 0.00E+00, 0.00E+00 0.00E+001
equipmentt_ 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Rail trips/yr kmitrip yr total
Jraw material 0.00E+00 O.OOE+00 0.002+00 0.00E+00|

I_ Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 3.24E+04 1.00E+01 3.24E+05

Total 3.24E+05
Offsite Truck trips/yr km/trip yr total

Imiscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07
I _trips km/trip

|Tri-Cities J 2.01E+04 1.40E+02 2.81E+06
|Portland/Seattle 7.75E+03 8.00E+02 6.20E+06

Total 2.28E+07

Onsite Truck (km) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.28E+07
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine lperson-yr trip/yr km/trip car pool total

Const. 3.75E+03 2.60E+02 1.A0E+02 7.41E-01 1.01E+08
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09 Ttl 29E 0

_____________________Total 2.91E+09 ____

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS |
Truck 2.28E+07 5.00E-02 1.14E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.28E+07 5.00E-02 3.24E+05 1.47E+06
Rail 0.00E+00 5.00E-02 I 0.00E+001

RuralI
Truck 2.28E+07 9.00E-01 2.06E+07

f!E__Rail 0.00E+00 9.00E-01 0.00E+00
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Fatalities/Injuries resu ting from Truck and Rail transportation accidents
urban km |suburban km rural km
truck rail truck rail truck rail
1.14E+06 0.00E+00 1.47E+06 0.00E+00 2.06E+07 0.OOE+00

urban truck fa/km i7.50E.09 8.57E-03
urb truck injf/km 3.70E-07 4.23E-01
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.O0E+00
sub truck fat.km 1.30E-08 1.91 E-02
sub truck inj/km 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.09E+00
rural truck inj/km 8.00E-071 1.64E+01
rural rail fat/km 1.70E-08 0.00E+00
rural rail injfkm 3.30E-08 0.00E+00

TOTAL FATALITIES 1.12E+00
TOTAL INJURIES 1.74E+01

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 2.91E+09 8.98E-09 2.61E+01
injuries 2.91E+09 7.14E-07 2.08E+03

Cumulati fatalitiest/injuries from traffic impacts

transport employee TOTAL
FATALITIES 1.12E+00 2.61E+01 2.72E+01
INJURIES 1.74E+01 2.08E+03 2.09E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.75E+03 = 3.66E+02
LWC = 2.45E-02, 3.75E+03 = 9.19E+01
Fatality = I 3.20E-051 3.75E+03 = 1.20E-01

OPERATION ACCIDENTS
rate person-yr

TRC= 2.20E-02 1.04E+05 = 2.29E+03
LWC = 1.10E-02 1.04E+05 = 1.14E+031
Fatality = 3.202-05 1.04E+05 = 3.33E+00

TOTALS
INJUR 4.75E+03
FATAL 3.07E+01
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TOTAL ATERNATIVE PHASED IMPLEMENTATION 1 AND 2 - REMEDIATION CALCS

RETRIEVAL
Waste Transport total

Onsite Thuck 1.25E+04 Total 1.25E+04

Constuetion
Offsite Truck mtips kMtr[p yr total

_ concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06 _

Iraw materiall 4.50E+01 8.00E+02 2.00E+01 7.20E+05
jequipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06
mlscellateo1s 5.20E+03 1.40E+02 2.00E+01 1.46E+07
borrow -314) 1.38E+03 1.00E+01 1.38E+04 Total 2.16E+07

Offsite Rail ltrfpsyr kmtlp lyr total
lraw material 1.00E+01 8.00E+021 2.00E+01 1.60E+05
steel (W-314) 6.30E+01 8.00E+02 4.24E+04

cemetnt. A314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05
VITRIFICATION

Constvction
Onsita Truck trips km/trip total

borrow 1.44E+05 1.00E+01 1.44E+06 Total 1.44E+06

OMsite Truck trips IM/up total
conorete 2.61E+04 1.40E+02 3.65E+06
steel 9.70E+03 8.00E+02 7.76E+06
misceltaneoos 3.11E+04 1.40E+02 4.35E+06Total 1.58E+07

Processing
Offsite Truck trips knlp total

Sglassformerichem 1.65E+04 8.00E+02 1.32E+07
mIscellaneous 1.03E+05 }.40E+02 1.44E+07
process matedal 3.00E+04 1.40E+02 4.20E+06 Total 3.18E+07

Offsfta Rell tips kAMp total
glssorerchm 3.OOE+03 8.00E+021 2AOE+06 Total 2.4oE+06

8 
4OE 0 2

VITRIFIED HLWTRANSPORT
Offsie Rall I trips (kmp total

Yucca Mountain 8.35E+02 428E+03 3.57E+06 Total 3.57E+06

CLOSURE
Onsite Truck cuyd tripltuyd kmdp total

1111 Rr2 i 0.00E00 1.00E-01 1.00E+01 0.00E+00
sift __ _ 0.00E+00 1.00E-01 3.00E+01 0.00E+00
ripp 0.00E+00 1.00E-01 3.20E+01 0.00E+00

- lagsand. _ 0.00E+00 1.00E-01 1.002+01 0.00E+00
grout fill sand IMUST 0.00E+00 1.00E+01 I 0.00E+00 Total 0.00E+00

Offsite TruckJ trips km/odp total
gutfillIcement IMUS 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onit Truck (km) 1.45E+06
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 6.93E+07
Offsfte Rail (kmn) 6.19E+05

EMPLOYEE VEHICLE
Phase I 1persyr rIPfyT krp car po total

Const. 1.16E+04 2.60E+02 140E+02 7.41E-.01 3.13E+08
oOp &D I 6.77E+03 2.60E+02 1.40E+02 7.41E-01 1.83E+08

Phase 2
Conot. 1.98E+04 2.60E+02 1A0E+02 7.41E-01 5.342+08

& 4.91E04 2.60E+02 1.40E+02 7.41E-01 1.32E+09

Total 2.35E+09
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Distance traveled in population zones }

Urban } lOffite km zone fracton Onsite TOTALS
Truck .93E+07 5.00E-02 3.46E+06
_ Rail I 6.19E+061 5.00E-021 3.10E+05

Suburban
Truck 6.93E+07 5.00E-02 1.45E+06 4.92E+06
Rail 6.19E+06 5.00E-02 3.10E+05

Rural
Truck 6.93E+07 9.00E-01 6.24E+07|
Rail 6.19E+06 9.005-01 5.57E+06}

FatatitlesVI rIes res Itfom Trck and RaH transpo tation acckl I s
bk suburbanks ruallkm

- - -truck rail truck rail truck ril
3.46E+06 3.10E+05 4.92E+0613.10E+ 5 6.24E+07 5.57E+06

urban truckfaUkm 7.50E-09 2.605-02 1 1
urban trick Inkm 3.70E-07 1.28E+00 I I
urban rail fafkm 1.70E-08 5,26E-03 1
urbanrainfku 3.30E-08 1.02E-02 I
subtruckfal.km 1.30E-08 6.39E-021
subtruckinykm 3.80E-07 1.87E+001
sub rail fatflkm 1.70E-08 5.26E-03
sub rail nktjm 3.30E-08 1.02E-02 I
rural truck faukm 5.30E-08 3.31E+00} I
rural trick inykm 8.00E-07 4.99E+01

rural rail fatikm 1.70E-08 I 9.47E-02
rural rail inkm 3.30E-08 1 1.84E-01

TOTAL. FATALITIES 3.50E+00
TOTAL INJURIES 5.32E+01

Fatafties/njies resu 9tin from Emplyet ehIde accidents

km 16"ratel TOTAL I
fatalities j 2.35E+09j 8.98E09 2.11E+01 I
iuries I 2.35E+09 7.14E-07 l68E+03

Cumulative fatalitiks!in urles from ramacts

transpr employea ITOTALIFATAlITIES 3.50E+00 2.11E+01 2.46E+01
INJURIES 5.32E+01 1.68E+03 1.73E+03

CONSTRUCTION ACCIDENTS
|rnne prs0n-y

TRC - 9.75E-02 3.14E+04 * 3.06E+03
LWC . 2.45E-02 3.14E+04 - 7.69E+02
Fatality - j 3.20E-05 3.14E+04 - 1.00E+00

OPERATION ACCIDENTS I
| rate |person-yr

|TRC= -2.20E-02 5.59E+04= - 1.23E+03-
LWC - 1.10E-02 5.59E+04 * 6.15E+02
Fatality - 3.20E-05 5.69E+04 - 1.79E+00

TOTALS .0NJUR 6.02E+03
FATAL 2.74E+01
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I I I I I
PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE - REMEDIATION CALCSI

RETRIEVAL j ______

WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsite Truck trips kmrp total

Ibrow I 1.38E+03 1.OOE+00 1.38E+03 Total 1.38E+03

Ofisfte Truck
steel 5.30E+01 8.00E+02 4.24E+04

__ cement I 1.00E+02 1.40E+02 1.40E+04 Total 5.64E+04

VITRIFICATION
Constuction

Onsfte Truck taps kmtrip total
}borrow 1.96E403 1.00E+01 1.96E+04 Total 1.96E+04
---- 7I

Offsite Thick brips f kmrip total
conrete 1.20E+03 1.40E+02 1.68E+05
steel 7.32E+03 8.00E+02 5.86E+06
miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Proce
Offste Truck ktp Ittal

9 lglasslomwrdcem 3.50E+03 8.00E+02 2.80E+06
_ gIassform/dhem 3.57E+03 1.40E+02 _ 5.00E+05

E _ mnscelaneous 5.20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offsite Ral I trips kmvtrl p _ Itotal
gssrmrhe 2.18E+02 8.00E+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck I trips kiip _ total

= iconlainatedwaste- 1.50E+03 1.61E+01 2.42E+04
noncoont. waste 6.23E+04 1.61E401 1.00E+06 Total 1.03E+06

GROUT FILL IMUST

Onsite Truck (km) 1.05E+06
Onsite Rail (kIn) 0.00E+00
Offsite Truck (km) 1.71E+07
Ofkite Rail (kn) 1.74E+05

I
EMPLOYEE VEHICLE

pen-yr rpyr kmrp rpool total
Const 1.07E+04 2.60E+02 1.40E+02 7.41E-01 2.89E+08
OpsJD&D 6.93E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08 Total 4.76E+08
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Distance traveled in population zones

Urban M Offsite km0zne fraction Onsite TOTALS
Truck 1.71E+07 5.00E-02 8.55E+05
Rail 1.74E+05 5.00E-02 8.72E+03

Suburban
Truck 1.71E+07 5.00E-02 1.05E+06 1.90E+06
Rail 1.74E+05 5.002-02 8.72E+03

Rural
Truck 1.71E+07 9.00E-01 1.54E+07
Rail 1.74E+05 9.00E-01 1.57E+05

Fatalitleslijurles resutq from Truck and Rail trapaton accidents
urbankm Isuburban km ruralkm
truck rail truck rail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+05

urbanttruckfatkm 7.50E-09 6.41E-03
urbant truck InYkM 3.70E.-07| 3.16E-01
urban rail fatfkm [ 1.70E-081 1.48E-04
urban rail inykm 3.30E-08 2.88E-04
sub truck fat km 1.30E-08 _ _ 2.47E-02
sub truck lnykm 3.802-07 _ 7.23E-01
sub rail fa/km 1.70E-08 _ 1.48E-04
sub rail inykm 3.30E-08 _ 2.88E-04 _

rural truck faI/i 5.30E-081 8.6E-O1
ruraltruckkin I 8.00E-071 _ 1.23E+01
rural rail loti I 1.70E-081 2.67E-03
ruralrail inkm 3.30E-08 5.18E-03.

TOTAL FATALITIES 8.50E-01
TOTAL INJURIES 1.34E+01

Fata esn resutin from Employ vehicle accidents

km rate/km TOTAL
fatalities 4.76E+08 3.98E-09 4.27E+00
__ n__ kri 4.76E+08 7.14E-07 3.40E+02

--7 r mTI.--------
Cumulative falalftisfinluries from trfIcmpacts

I ransport amployea TOTAL
_ FATALTIES 8.60-01 427E+00 5.12E+00
_ It INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
rate _pyr

TRC- 9.75E-02 1.07E+04 - 1.04E+03
LWC - 2.45E-02 t.O7E+04 - 2.62E+02,

_ Fatality= 3.20E-05 1.07E+04 - 3.42E-01

OPERATION ACCIDENTS
rate pr yr

_ TRC -_ 2.20E-02 6.93E+03 - 1.52E+02
|LWC . 1.10E-02 6.93E+03 - 7.62E+01
Fatality - 3.20E-05 6.93E+03 - 2.22E-01

TOTALS |
|INJUR 1.55E+03
FATAL S.68E+00

Page 26



Sheet1s
Ix I

I I I I I
EXSITU NO SEPARATIONS ALTERNATIVE .
I ICALCINATION - REMEDATION CACS

RETRIEVAL I I I|I I
waste Transportl I total

OnsiteTruck 11.252+04 Total 1.25E+04

Construction I
O asite Truck trp'/r km*ip yr total

concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw rmaterial 4.50E+01 8.00E+021 2.00E+01 7.20E+05
equipmentl 2.0E+01 1.00E+041 2.00E+01 5.00E+06
mtsoollaneouls 5.20E+03 1.40E+021 2.00E+01 1.4E+07
steel W-314 5.30E+01 8.00E+021 4,24E+04

Wcement/miso W.314 1.63E+02 1.40E+021 2.14E+04 Total 2.17E+07
Offsie Rail trIPsy kn/rp yr total

Lrawmaterial 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05
Onsite Truck

brw W314 1.38E+03 1.00E+01 I 1.38E+04 Total 1.38E+04
CALCINATION

Construction
Ote Truck tips kmnip total

bomrw 3.30E+04 1.00401 3.30E+05 Total 3.30E+05

OffsIte Truck _ tfps kmvtrIp total
Try Cities 3.40E+04 1.40E+02 4.76E+06
Portland/Seattle 1.07E+04 8.00E+02 8.56E+06

ltrt__yr kmfrp yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.00E+06 Total 1.73E+07

Processing I
Ofs 'a Truck trpsyr ktp lyr total

Portanid/Seattle 8.87E+02 8.00E+02 1.50E+01 1.06E+07
mlscelwa us 5.20E+03 1.40E+02 1.50E+01 1.09E+07 Total 2.16E407

O__ ite / kmblrp yr total
fPorwlseatle 1.03E+02 8.00E+02 1.50E401 1.24E+06 Total 1.24E406

CALCINED 14LW TRANSPORT
.iti Rail " tips kntip total
Ytcca Moi4ntain 4.15E+03 4.28E+03 1.78E+07 Total 1.78E+07

CLOSURE
0 a54 Truck - ayd trips yd kMwip total

Ifg 0.00E00 1.00E-01 1.00E+01 0.00E+00
t 0.00E+00 1.00E-01 3.00E401 0.00E+00

_ ipeap 0.00E00 1.00E-01 3.20E+01 0.00E+00
ag/sand I 0.00E+00 1.005-01 1.00E+01 0.002400 Total 0.00E+00

GROUT FILL IMUST
0ite Truck and/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offaite Tntk cment 4.63E+02 1.40E+02 1 6.48E+04 Total 6.48E+04

Onsite Truck (Ian) 3.78E+05
Onsite Ral (Icm) 0.00E+00
Osfte Truck (km) 6.06E+07
OftiteRog (km) 1.92E407

EMPLOYEE VEHICLE
Rote! lpers trdpfr kmrip car pool -totalr Cost. I 1.06E+04 2.60E+02 1.40E+02 7.41E.01 .86E+08

Ops | 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08
Vitificaton o

o 1.48E+04 2.60E+02 1.40E+02 7416-01 3.99E+08
12Mst. 9.78E+03 2.60E+02 1.40E+02 7.41E-1 2.64E08

Closure I 0.00E00 2.60E+021 1.40E+021 7.415011 0.00E+00
total I 6.67E+04 Total 1.805409
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Distance traled in popuation zones I I | _

[ I I I I -- _ _ 1 . -

Urban |Offsite km Izone fration jOnsite ITOTALS _ _ _

Truck I 6.06E+07 5.00E-021 3.03E+061
S Rail j 1.92E+07 5.00E-021 I 9.58E+051

Suburban | i I
Truck I 6.06E+07 5.00E-02 3.78E+05 3.41E+06
Rail 1.92E+07 5.002-02 9.58E+05

Rural ___

Truck 6.06E+07 l9.00E-01 5.46E+07
Rail 11.92e+07 9.00E-01 1.72E+07

Fatarlneslinjudes resulting from Truck and Rail fransportation accidents
urban km suburban km rural km
truck rail truck rai truck ail
3.03E+06 9.58E+05 3.41E+06 9.58E+05 5.46E+07 1.72E+07

urban truck fat/km 7.50E-09 2276-02
urban truck inykm .70E-07 1.12E+00
urban rail fatkm 1.70E503 1.63E-02
urban ail inkm 3.30E-08 3.16E-02
subtruckfat.km 1.30E-08 4.43E-02
subtruckIn[m 3.80E-07 1.30E+00
sub raftrkm 1.70E-08 1.63E-02
sub ra nykm I 3.30E-08 3.16E-02
rural truck fa/km 5.30E-08 I 2.89E+00
rural truck Inykm 8.00E-07 4.37E+01
rural rail fat 1.70E-08 2.93E-01
rual ral inFkm 3.30E-08 5.69E-01

TOTAL FATALITIES 3.29E+00
TOTAL INJURIES 4.67E+01

Fatlesfn es resulting from Emplw vehicle accidents

_____ m rat.Akm TOTAL
fatalities 1.80E+09 8.98E-09 1.62E+01

1.80E09 7.14E-07 1.28E+03

Cumlatfrtalewimn fro fram Imtacs

_____|fransport employee TOTAl. _ _

FATALMTIES 3.29E+00 .62E+01 1.94E+01
INJURIES 4.67E+01 1.28E+03 1.33E+03

CONSTRUCTION ACCIDENTS
M ae persww-y

TRC- 9.75E-02 2.54E+04 - 2.48E+03
IWC =- 2.45E-02 2.54E+04 - 6.22E+02
Fatality - j 3.20E-05 2.54E+04 * 8.13E-01

OPERATION ACCIDENTS l -
S iate lpeno-yr
TRC - 2.20E-02 4.13E+04 . 9.08E+02

}LWC - 1.10E-02 4.13E+04 - 4.54E+02
Fatafity 3.20-05 4.13E+04 - 1.32E+00

TOTALS
INJUR 4.72E+031
FATAL 2.16+01 I
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Sheet1

EXSITU INTERMEDIATE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsite Truck 1.25E+04r . |Total 1.25E+04
Construction

Olite Truck tips/yr kmnip yr total
conraete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.00E+04 2.00E+01 5.00E+06

_ mscellaneous S.20E+03 1.40E+021 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 4.24E+04
cementW-314 1.00E+02 1.40E+02 1.40E+04 Total 2.17E+07

Offse[Rail }trips/yr kmrip yr total
w materIal 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsits Thick
worwW-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION I
Consru cion I

Onse Tck I rips km/trip total
borw 1.69E+05 1.00E+01 1.69E+06 I

Ick _Total 1.69E+06
Ofsite Truck trips km/trip total

concre a ___ 5.45E+04 1.40E+02 7.63E+06
steel 1.51E+04 8.00E+02 1.21E+07

tripWyr km/trip yr
nltsceltaeous 7.54E+03 1.40E+02 1.00E+01 1.06E+07

Total 3.03E+07

Procesing
Offaite Truck _ _tripsyr kmvtrip yr total

gtassfomr/dchet 2.30E+03 8.00E+02 1.90E+01 3.50E+07}
mlsc lHaneous 6.70E+03 1.40E+02 1.90E+01 1.78E+07

Total 5.28E+07

Offuite Rail s kMp yr total
e!as!rmdem 2.74E+02 8.00E+02 1.90E+01 4.16E+06

S Total 4.10E+00

VITRIFIED HLWTRANSPORT
Offite Rail tips kmrfp total

YuccaMountain 8.35E+02 4.28E+03 3.57E+06
Total 3.57E+06

CLOSURE
Onsite Truck w yd triplou yd kmtrip total

fit 9.86E+05 1.00E-01 1.00E+01, 9.86E+05
silt 8.53E+06 1.00E-01 3.00E+01 2.56E+06
rpr_ p 1.22E+06 1.00E-01 3.20E+01 3.90E+06
__ Sand 1.00E+06 1.00E-01 1.00E+01 1.00E+06

______ ______Total 8.45E+06 ___

GROUT FILL MUST
OnsiteTruck sand/gravel 220E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truck cemet 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (km) 1.02E+07
Onsite Rail Qk) 0.00E+00
Offsite Truck (km) 1.05E+08
Offshe Rail (nkm) 17.90E+06

EMPLOYEE VEHICLE
Retrieval per tripyr knrp car pool total

7 Const 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
Ops/D 3.74E+04 2.60E+02 1.40E+02 7.41E-01 1.01E+09

Vftrffkcaton
rCJ st. 1.98E+041 2.60E+02 1.40E+02 7.412-01 5.34E+08
iJ ps/D&D 1.73E+04 2.60E+02 1.40E+02 7.41E01 4.67E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07
____ } Total 2.31E+09
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Shee I

I I I _

Distance traveled in population zones }

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.05E+08 5.00E-02 5.24E+06 |
Rail 7.90E+06 5.00E-02 3.95E+05

Suburban
Truck 1.05E+08 5.00E-02 1.02E+07 1.54E+07
Rail 7.90E+06 5.00E-02 } 3.95E+05

Rural
Truck 1.05E+08 9.00E-01 9.43E+07
Rail 7.90E+06 9.00E-01 7.11E+06

Fatalitieulnjuries resuing from Tnuck and Rail transportation accidents
urban km _ suburbankm rural km
truck rail truck rail truck rail

} } __5.24E+06 3.95E+05 1.54E+07 3.95E+05 9.43E+07 7.11E+06
urban truck fatkm 7.50E.09 3.93E-02
urban truck in/km 3.70E-07 1.94E+00 _

urban rail fat/nm 1.70E-08 6.71E-03
urban rail uj/km 3.30E-08 1.30E-02 [
sub truck fatkmn 1.30E-W [ [ 2.01E-01
sub truck inlkm 3.80E-07 5.86E+00
subrallfatkmn 1.70E-08 6.71E-03
sub rail InlaImn 3.30E-08 } 1.30E-02
rural truck faV/km 5.30E-08 5.00E+00
rural truck bijkm 8.00E-07 _ 7.55E+01
ruralraijfob/km 1.70E.08 } 1.21E-01
rural rail In km } 3.30E-08 2.35E-01

TOTAL FATALmES 5.37E+00
TOTAL INJURIES 8.35E+01

Fainjur6 resulting from Employ" vehicle accidents

km ratelkn TOTAL }
fatalities 2.31E+09 8.98E-09 2.01E+01
_ nur__ | 2.31E+09| 7.14E-07 1.65E+03 }

Cumulative fataitlesn nuries from fraic m as

I tAnsport employee TOTAL
1FATALITIES 5.37E+00 2.07E+01 2.61E+01
JINJURIES 8.35E+01 1.65E+03 1.73E+03

CONSTRUCTION ACCIDENTS _

rate lesny
TRC - 9.75E-02 3.09E+04 - 3011.775

jLWC - j 2.45E-02 3.09E+04 - 756.805
}Fatality 3.20E.05 3.09E+04 - 0.98848

OPERATION ACCIDENTS I _ }
rate penoo-yr

TRC - 2.20E-02 5.47E+04 = 1203.4
LWC - 1.10E-02 5.47E+04 - 601.7
Fatality a 3.20E-05 5.47E+04 - 1.7504

TOTALS _ _

INJUR 5.95E+03
FATAL 2.88E+01
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Sheet2

[EX SITU NO SEPARATIONS ALTERNATIVE
} _ VITRIFICATION

RETRIEVAL
Waste Transport } total

Onsite Truck I 1.25E+04 Total 1.25E+04

Construction
Offsfte Tuck |trips/yr km/ip yr total

Mcoocete | | 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05 I
equipment| | 2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 5.30E+01 8.00E+02 I 4.24E+04|
weet/miscW-314 1.53E+02 1.40E+02} I 2.14E+04 Total 2.17E+07

Offsfte Rail trips/yr k/ip yr total
raw material 1.00E+01 8.00E+02 2.00E+01 1.60E+05 Total 1.60E+05

Onsite TruckI
borrw W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

ViTRIFICATION _

Constwtuion I I
Onite Truck I Itips knmvip total

borwe I I 1.18E+05 1.00E+01 1.18E+06 Total 1.18E+06

Offsrte Thick I trips k/tip total
Try Cities I I 4.38E+04 1.40E+02 I 6.13E+06
Portland/Seattle 4.34E+04 8.00E+02 3.47E+07

trips/yr kmirlp yr
miscellaneous 5.20E+03 1.40E+02 5.50E+00 4.002+06 Total 4.49E+07

Processing I I
Offsite Trck trips/yr kntrip yr tota I

Portand/Seattle 4.17E+02 8.00E+02 1.50E+01 5.00E+06
miscellaneous 6.85E+03 1.40E+02 1.50E+01 1.44E+07 Total 1.94E+07

Offsite Rail tips/yr lomip yr total
}Portland/Seaftle 1.03E+02 8.00E+02 1.50E+01 1.24E+06 Total 1.24E+06

VITRIFIED HLW TRANSPORT
O__ sit_ Rail I trips Ikn/p total

Yu=05 Mountain 1.47E+04 4.28E+03 6.29E+07 Total 6.29E+07

CLOSURE
Onsite Truck cyd tripku yd korip total

[flu 9.86E+05 1.00E-01 1.00E+01 9.86E+05
[sift 4.93E+05 1.00E-01 3.00E+01 1.48E+06
Irlprap 8.35E+051 1.00E-01 3.20E+01 2.67E+06
lag/sand 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST I
Onsit Trck sam/gravel 2.20E+03 1.00E+01 2.20E+04 Total 2.20E+04
Offsite Truick cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Trck (km) 6.91E+06
Onsite Rail (km) 0.00E+00
Oftsite Truck (kM) 8.60E+07
Offsite Rail (kI) 6.43E+07

EMPLOYEE VEHICLE
Retieval lperson-yr tip/yr knrp carpool total

JConst. 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08
lops h 3.15E+04 2.60E+02 1.40E+02 7.41E-01 8.50E+08

Vitrification
1Const. } 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08
TOps 9.78E+03 2.60E+02 1.40E+02 7.41E-01 2.64E+08

Closure 4.62E+02 2.60E+02 1.40E+02 7.41E-01 1.25E+07
W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+06 Total 1.82E+09

total 6.73E+04|
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Sheet2

Distance traveled in poptlation zones f}
Urban Offsite km zone fraction Onsite TOTALS

Truck 8.60E+07 5.00-02 4.30E+06
Rail 6.43E+07 5.002-02 | } 3.22E+06

Suburban | | | |
Truck 8.60E+07 5.00E-02 _ 6.91E+06 1.12E+07
Rail 6.43E+07 5.001E-02 _ | 3.22E+06

Rural }
Truck 8.60E+07 9.00-01 | | 7.74E+07
Rail 6.43E+07 9.00&.01 __ | 5.79E+07

Fatalitiesanjuries resulting from Truck and Rail transportation accidents
urbankm }suburban kun rural km
truck rail truck rail truck rail
4.30E+06 3.22E+06 1.12E+07 3.22E+06 7.74E+07 5.79E+07

urban truck fat/m 7.50&09 3.22E-02
urban truck iny 3.70&-07 1.59E+00
urban rail fatfikm 1.70-08 5.47-02
urban rail inYkm 3.30E-08 1.062-01 }
subtmckfat.km 1.30-08 1.46&.01
sub truck inykm 3.80-07 4.26E+00
sub rail fatikm IE.70-08 5.47-02
sub rail njkm 3.30E-081 1.06-01
rural truck ati 5.30&-08 4.10E+00
rural truck inykm I 8.00207 [ 6.19E+01
rural rail fatIm 1.70E-08 9.84E-01
rural rall IWm 3.30-08 1.91E+00

TOTAL FATALITIES 5.37E+00
TOTAL INJURIES 6.99E+01

Fatalffleslnjuries resulting from Employee vehicle accidents

lkn rate/km TOTAL ___

[fatalities 1.82E+09 8.98-09 1.63E+01
injuries I 1.82E+09 7.14E-07 1.30E+03 _

Curnulatve fatatiesinurtes from trafflo htmpcts I

I______ -transport employee ITOTAL
JFATALTES 5.37E+00 1.63E+01 2.17E+01
INJURIES 6.99E+01 1.30E+03 1.37E+03

CONSTRUCTION ACCIDENTS
rate perloc-yr _

[TRC - 9.75E-02 2.60E+04 - 2.54E+03ILWC - 2.45&-02 2.60E+04 - 6.38E+02
Fatality- 3.20&-05 2.60E+04 = 8.33-01

OPERATIONACCIDENTS
Irate persoyr I I

TRC - 2.20-02 4.13E+04 = 9.08E+02
LWC = I1.10-02 4.13E+04 - 4.54E+02
Fatality- 3.20&-05 4.13E+04 - 1.32E+00

TOTALS
INJUR 4.81E+03
FATAL 2.38E+01
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Sheet3

II III
EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total

Onsfte Tnck 1.25E+04 Total 1.25E+04r
Construction

Offsfte Truck trisy lknip yr total
concrete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipment 2.50E+01 1.001E+04 2.OOE+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01 1.46E+07
steel W-314 6.30E+01 8.00E+02 4.24E+04
cement/mlsc W-314 1.53E+02 1.40E+02 2.14E+04 Total 2.17E+07

OfsiteRail l trips/yr km/rip yr total
raw mterial [ 1.00E+01 8.00E+02 2,00E+01 1.60E+05 Total 1.60E+05

Onsite Truck
1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction | _ | _ _

Onsite Truck trips km/bip total _ |
jbrr I 2.12E+05 1.00E+01 2.12E+06 Total 2.12E+06

Offite Truck tips }kmftip I total
Trl-Cities 1.07E+05 1.40E+02 1.50E+071
Portland/Seattle 2.62E+04 8.00E+02 2.10E+07

I.... trlps/Yr knMtip yr
mIscellaneous 5.20E+03 1.40E+02 9.00E+00 6.55E+06 Total 4.25E+07

Processing
Offsite Truck tripstyr knmp yr total

gIassformle/chem 2.17E+03 8.00E+02 1.90E+01 3.30E+07
Miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 Total 4.68E+07

Offsite Rol } _ trips/yr kmtbip yr total
_____g5as rer/m 6.77E+02 8.00E+02 1.90E+01 1.03E+07 Total 1.03E+07

VITRIFIED HLWTRANSPORT
Offsite Rail I _ trips f kntip total

}Yucca Mountain 4.00E+01 4.28E+03 1.71E+05 Total 1.71E+05

CLOSURE _ | |
Onsite Truck lyd trip/ajyd kmtrip total

fill | _ 9.86E+05 1.00E.01 1.00E+01 9.86E+05
silt | _ 8.53E+05 1.0E-01 3.00E+01 2.56E+06

1.22E+06 1.00E-01 3.20E+01 3.90E+06
eaglsand __ _ 1.00E+06 1.00-01 1.00E+01 1.002+06 Total 8.45E+06

GROUT FILL IMUST | |
Onsite Truck sand/gravel 2.20E+03 1.00E+01 | 2.20E+04 Total 2.20E+04
Offsite Truck cement 4.63E+02 1.40E+02 6.48E+04,Total 6.48E+04

Onsite Truck (km) :1.06E+07
Onsite Rail (km) 01
Offste Truck (on) 1.11E+08
Offsiete Rail (km) |1.06E+07

EMPLOYEEVEHICLE
RetrIeval perso-yr triplyr kmtip car pool total

Cotst. 1.06E+04 2.60E+02 1.40E+02 7.41&01 2.86E+08
Ops/&D 3.74E+04 2.60E+02 1.40E+02 7.4E-01 1.01E+09

vdriaion
Z Const. 2.58E+04 2.60E+02 1.40E+02 7.41E-01 6.96E+08
Ops/D&D 6.95E+03 2.60E+02 1.40E+02 7.41.01 1.87E+08

Closure 4.90E+02 2.60E+02 1.40E+02 7.41E-01 1.32E+07
total 8.12E+041 Tota 2.19E+09
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Shet3

Distance traveled in population zones

Urban ]Offsite kn zone fraction Onsite TOTALS
Truck 1.11E+08 5.00E-02 5.55E+06
Rail 1.06E+07 5.00E-02 5.31E+05 _

Suburban
Truck 1.11E+08 5.00E-02 1.06E+07 1.62E+07
Rail 1.06E+07 5.00E-02 } } 5.31E+05 _

Rural
Truck 1.11E+08 9.00E-01 1.00E+08
Rail 1.06E+07 9.00E-01| } 9.56E+06

Fatalitlesnuriesresu ngfro Truck and Rail transportation accidents
urban km suburbankn iruralkm
truck rail truck rail truck rail
5.55E+06 5.31E+05 1.62E+07 5.31E+05 1.002+08 9.56E+06

urban truck fatikm 7.50E-09 4.16E-02
urban truck inkm 3-70E-07 2.05E+00 [
urban rail fabkm 1.70E-08 9.03E-03
urban rail inikm 3.30E-08 1.75E-02
sub truckfatkm 1.30E-08 2.10E-01
sub truck lrikm 3.80E-07 6.14E+00
sub rail fatlkm 1.70E-08 9.03E-03
sub rail EnYkm 3.30E-08 1.75E-02 -

rural truck fati 5.30E-08 5.30E+00
rural truck Yipkm 8.00E-07 8.00E+01,
rural railfatin 1.70E-08 1.63E-01
rural rail in fkm 3.30E-08 3.152-01

TOTAL FATALITIES 5.73E+00
TOTAL INJURIES 8.85E+01

Fatalitiesnnles resulting from Employee vehIcde accidents }

km rateflkmr TOTAL }

fatalities 2.19E+09 8.98E-09 1.97E+01 [
Injuries 2.19E+09 7.14E-07 1.56E+03|

Cumulative fatalitissrnturies from braffmPacts

rtransport employee TOTAL
FATALITIES 5.73E+00 1.97E+01 2.54E+01
INJURIES 8.85E+01 1.56E+03 1.65E+03

CONSTRUCTION ACCIDENTS
____ _ Irate _per__yr
TRC - I 9.75E-02 3.69E+04 - 3596.775
LWC - I 2.45E-02 3.69E+04 - 903.805
Fatality - I 3.20E-05 3.69E+04 - 1.18048

OPERATION ACCIDENTS
Irate person-yr

TRC 2.20E-02 4.44E+04 } 975.7
LWC | 1.10E-02 4.44E+04 - 487.85
Fatality 3.20E-05 4.44E+04 I .4192

TOTALS ___________ __________ ___

INJUR 6.232+03
FATAL 2.80E+01
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Sheet4

I_ I I I1 I I
IINSITU VITRIFICATION ALTERNATIVE - -

I
RETRIEVAL -

Waste Transport
Onsite Truck O.00E+00

T _ _Total 0.DOE+00
Constucion - (W-314)

Offsite Truck } trips km/lp total

steel | |5.30E+01 8.00E+02 4.24E+04
cement ___1.00E+02 1.40E+02 I 1.40E+04
miscellaneous 5.30E+01 1.40E+02 7.42E+03

Total 6.38E+04

Onsite Truck _ trips kmnip total
borow _ 1.38E+03 1.00E+01 1.38E+04

j TOW 1.38E+04

VITRIFICATION
Construction | }

Onsite Truck tips kmrfuip total
borrow 2.12E+05 1.00E+01 212E+06

I I Total 2.12E+06
OfsrteTruck trips/yr lfkmrip lyr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+07 -

Total 1.38E+07
Offite Rail I a tripfcars km/tp total

steel I 2.60E+03 5.OOE-02 8.00E+02 1.04E+05
cement I 1.70E+03 5.00E-02 8.00E+02 6.80E+04

I_ _Total 1.72E+05
PrIceng

Oste Truck trips/ km'bip yr total
miscellaneous 5.20E+03 1.40E+02 1.20E+01 8.74E+06

Total 8.74E+06

Offsite Rail tripsr kMJtrip yr total
chem. { 4.00E+00 8.00E+02 1.20E+01 3.84E+04

I I I |Total 3.84E+04
Grout FM IMUSTs (outside tank fann aeas)

Onit. Truck I }Jrps tktip total
sand/granel 7.70E+02 1.00E+01 7.70E+03 Total 7.70E+03

Offsite Truck trips knMrip total
cement 1.60E+02 1.40E+02 2.24E+04 Total 2.24E+04

CLOSURE
0nseTruck uyd tipcuyd kAmip total

fill 0.00E+00 0.00E+00 0.00E+00 0.00E+00
silt _ 4.93E+05 1.00E-01 3.00E+01 1.48E+06
riprap _ 8.34E+05 1.00E-01 3.20E+01 2.67E+06[
ag/sand _ 5.43E+05 1.00E-01, 1.00E+01 5.43E+05

Total 4.69E+06

Onsite Truck (km) 6.83E+06
Onsite Rail (km) 0
Offsite Truck (kan) 2.27E+07 }
Madse Rail (km) 2.10E+05

EMPLOYEE VEHICLE
Routine person-yr tripfyr km/tip car pool total

W-314 1.63E+02 2.60E+02 1.40E+02 7.41E-01 4.40E+061
0s 1.83E+04 2.60E+02 1.40E+02 7.41E-01 4.94E+08

Vitrficatlion
Cri s. 2.20E+04 2.60E+02 1.40E+02 7.41E-01 5.93E+08

lOp3/D&D 8.05E+03 2.60E+02 1.4E+02 7.41E-01 2.17E+08
Closure 3.19E+02 2.60E+02 1.40E+02 7.41E-01 8.60E+06

Total 1.32E+09
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Sheet4

Distance fraveled in population zones I

Urban Offsdekm zonetraction jOnsite TOTALS
Truck 2.27E+07| 5.00-02 1.13E+06
Rail 2.10E+05| 5.00-02 1.05E+04

Suburban
Truck 2.27E+07 5.00E-02 6.83E+06 7.97E+06
Rail 2.10E+05 5.OOE-02 1.05E+04

Rural
Truck 2.27E+07 9.00E-01 2.04E+07
Rail 2.10E+05 9.00-01 1.89E+05

Fatalitieslinjuries resu ting from Truck and Rail transportation accients
urban km [suburban km rural km
truck rail truck rail truck rail
1.13E+06 1.05E+04 7.97E+06 1.05E+04 2.04E+07 1.89E+05

urban truck fat/km 7.50E-09 8.50E-03
urban truck InYkm 3.70E-07 4.19E-01 _

urban rail fatfkm 1.702-08 1.79&.04
urban rail inykm 3.30-08 3.47 E04
sub truck fatkm 1.30-08 1.04E-01
sub truck inykm 3.80E-07 3.03E+00
sub rail fat/lm 1.70E-08 1.79&.04
sub rail nykm 3.30&-08 3.47-04
rural truck fat/km 5.30-08 1.08E+00
rural truck bnfkm 8.00-07 1.63E+01
rural rail fatbk, 1.70E-08 3.22-03
rural rail inkmn 3.30E-08 6.25E-03

TOTAL FATALITIES 1.20E+00
TOTAL INJURIES 1.98E+01 }

Fatailties/Inkirles rawutig from Employ"e Vehicle accients

km rate/km TOTAL
fatalities 132E+09 8.98-09 1.18E+01

Ies 1.32E+09 7.146-07 9.40E+02

Cumulative fatali uries from trafti Impact

transport employee TOTAL
FATALITIES 1.20E+00 1.18E+01 1.30E+01
INJURIES 1.98E+01 9.40E+02 9.60E+02

CONSTRUCTION ACCIDENTS
rate psyr

TRC 9.752&02 2.25E04 2191.995
LWC 2.45-02 2.25E+04 550.809

3.20&-05 2.25E+04 = 0.719424

OPERATION ACCIDENTS
| _rate person-yr
TRC - 2.20E-02 2.64E+04 = 579.7
|LWC. 1.10&-02 2.64E+04 - 289.85
Fatality - - 3.206-05 2.64E+04 - 0.8432

TOTALS INJUR 3.
| LNJUR 3.73E+03

_____FATAL - 1.46E+01 _______
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I |1_ _ I I I _ _

NO ACTION ALTERNATIVE | -- .

RETRIEVAL
Waste Transport

Onsite Truck 0.OOE+00
F - _Total 0.00E+00

Construction
Offsite Truck trips/yr km/trip yr total

concrete | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00
equipment _ 0.00E+00 0.00E+00 0.00E+00 0.00E+00
miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

I Total 0.00E+00

Offsite Rail Itrips/yr km/trip yr total
I raw material 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

-. Total 0.00E+00
Offsite Truck | _trips/yr km/trip yr total

miscellaneous 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
trips km/trip

Tri-Cities | 0.00E+00 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00 0.00E+001 0.00E+00

Total 0.00E+00

Onsite Truck (knm) 0.00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 0.00E+00
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trp car pool total

IConst. 0.00E+00 0.00E+00
Ops 1.04E+05 2.60E+02 1.40E+02 7.41E-01 2.81E+09 2.81E+09

Total 2.81E2+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 0.00E+00 5.00E-02 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 0.00E+00 5.00E-02 0.00E+00 0.00E+00
Rail 0.00E+00 5.00E-02 0.00E+00|

Rural
Truck 0.00E+00 9.00E-01 0.00E+00
Rail 0.00E+00 9.00E-01 0.00E+00

Page 9



Sheet5

Fatalities/injuries resulting from Truck and Rail transportation accidents I I
urban km suburban km Irural km
truck rail truck rail Itruck rail

1.70E08 0.00E+00 0.00E 0.00E+00 0.00E+001 0.00E+00 0.00E+00
urban truck fat/km 7.50E-9| 0.00E+00 I |
urban truck inj/km 3.70E-07| 0.OOE+00 I
urban rail fat/km 1.70E-081 |_ _.E+00 I
urban rail injikm 3.30E-081 0.00E+00 I
sub truck fat.km 1.30E-08 | 0.OOE+00
sub truck inj/km 3.80E-07 | 0.OOE+00|
sub rail fat/km 1.70E-0 | 0.00E+00
sub rail inj/km 3.30E-08 | 0.00E+00
rural truck fat/km 5.30E-08| 0.00E+00|
rural truck inj/km 8.OOE-07| 0.00E+00|
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00

|TOTAL FATALITIES 0.00E+00
|TOTAL INJURIES 0.00E+00

Fatalities/Injuries resulting from Employee vehicle accidents |

km rate/km TOTAL
fatalities - 2.81E+09 8.98E-09 2.52E+01
injuries 2.81E+09 7.14E-07 2.00E+03

Cumulative fatalities/injurnes from traffic impacts

_I transport employee TOTAL
FATALITIES 0.00E+00 2.52E+01 2.52E+01
INJURIES 0.00E+00 2.00E+03 2.00E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 0.00E+00 0
LWC = 2.45E-02 0.00E+00 = 0
Fatality = 3.20E-05 0.00E+00 = 0

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.04E+05 = 2288
LWC= 1.10E-02 1.04E+05= 1144
Fatality = 3.20E-05, 1.04E+05 = 3.328

TOTALS ___ ___ ___ ___ ___

INJUR 4.29E+03
FATAL 2.85E+01
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I I I , II I 'I
ONSITE DRY STORAGE ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 1.00E+02 1.OOE+01 1.00E+03

Total 1.00E+03

Offsite Truck trips km/trip total
jencasement pipe 1.40E+01 8.00E+02 1.12E+04
WESF modification 2.OOE+02 1.40E+02 2.80E+04

T_ Total 3.92E+04

Capsule Transport
Onsite Truck I ! trips km/trip total

to dry storage 1.84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 2.10E+02 2.60E+02 1.40E+02 7.41E-01 5.66E+06
Packaging 1.94E+02 2.60E+02 1.40E+02 7.41E-01 5.23E+06
Storage 8.90E+02 2.60E+02 1.40E+02 7.41E-01 2.40E+07

Total 3.49E+07

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 3.92E+04 5.00E-02 1.96E+03
Rail 0.00E+00 5.00E-02 0.OOE+00

Suburban
Truck 3.92E+04 5.00E-02 6.89E+03 8.85E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Rural
Truck 3.92E+04 9.00E-01 3.53E+04
Rail 0.00E+00 9.00E-01 0.00E+0O

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
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truck rail truck Irail truck Irail
1.96E+03 0.00E+00 8.85E+03 0.00E+00 3.53E+04 0.00E+001

urban truck fat/km 7.50E-09 1.47E-05
urban truck inj/km 3.70E-07 7.25E-04
urban rail fat/km 1.70E-08 0.OOE+00
urban rail inj/km 3.30E-08 0.OOE+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck inj/km 3.80E-07 3.36E-03
sub rail fat/km 1.70E-08 0.00E+00
sub rail injikm 3.30E-08| 0.OOE+00
rural truck fat/km 5.30E-08 1.87E-03
rural truck injlkm 8.OOE-07 2.82E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail in/km 3.30E-08 0.OOE+00

PTOTAL FATALITIES 2.002-03
TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 3.49E+07 8.98E-09 3.13E-01
injuries 3.49E+07 7.14E-07 2.49E+01

Cumulative fatalities/injuries from traffic impacts

transport employee TOTAL
FATALITIES 2.00E-03 3.13E-01 3.15E-01
INJURIES 3.23E-02 2.49E+01 2.50E+01

CONSTRUCTION ACCIDENTS
I rate person-yr

TRC = 9.75E-02 2.10E+02 = 20.475
LWC = 2.45E-02 2.10E+02 = 5.145
Fatality = 3.20E-05 2.10E+02 = 0.00672

OPERATION ACCIDENTS
I rate person-yr

|TRC = 2.20E-02 1.08E+03 = 23.848
|LWC = 1.10E-02 1.08E+03 = 11.924
|Fatality = 3.20E-05 1.08E+03 = 0.034688

TOTALS |
INJUR 6.93E+01

E__ FATAL 3.57E-01
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_ OVERPACK AND SHIP~ ALTERNAT-VE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.OOE+00 0.OOE+00

Total 0.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.00E+00 0.00E+00 0.OOE+00
WESF modification 2.00E+02 1.40E+02 2.80E+04________I -- Total 2.80E+04 ____

Capsule Transport
Offsite Rail trips km/trip total

Yucca 5.00E+00 2.93E+03 1.47E+04
Total 1.47E+04

Onsite Truck (km) 0.00E+00
Onsite Rail (km) 0.OOE+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

Const. 1.OOE+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging 5.10E+01 2.60E+02 1.40E+02 7.41E-01 1.38E+06
Storage 9.00E+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06__

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-02 IAOE+03
Rail 1.47E+04 5.00E-02 7.33E+02

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00 1.40E+03
Rail 1 .47E+04 5.OOE-02 7.33E+02

Rural I I
Truck 2.80E+04 9.OOE-01 2.52E+04
Rail 1.47E+04 9.00E-01 1.32E+04

Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km Isuburban km rural km
truck Irail Itruck Irail truck rail
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1.40E+03' 7.33E+02 1.40E+03 7.33E+021 2.52E+041 1.32E+041
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inj/km 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2.24E-04
rural rail inj/km 3.30E-08 4.35E-04

TOTAL FATALITIES 1.61 E-03
TOTAL INJURIES 2.17E-02 I I I I

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalities/injuries from traffic impacts

I_ transport employee TOTAL
FATALITIES 1.61E-03 5.84E-02 6.00E-02
INJURIES 2.17E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 1.00E+02 = 9.75
LWC = 2.45E-02 1.00E+02 = 2.45
Fatality = 3.20E-05 1.002+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.102
LWC = 1.10E-02 1.41E+02,= 1.551
Fatality 3.20E-05 1.41E+02 0.004512

TOTALS
INJUR 1.75E+01
FATAL 6.77E-02

Page 14



Sheet8

I_ _ I IIIII
VITRIFY WITH TANK WASTE ALTERNATIVE

ROUTINE
Construction

Onsite Truck trips km/trip total
borrow 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00

Offsite Truck trips km/trip total
encasement pipe 0.00E+00 0.00E+00 - 0.00E+00
WESF modification 2.00E+02 1.40E+02 2.80E+04

Total 2.80E+04

Capsule Transport
Onsite Truck I trips km/trip total

to vitrification plant 1 .84E+02 3.20E+01 5.89E+03
Total 5.89E+03

Onsite Truck (km) 5.89E+03
Onsite Rail (kin) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routine 1person-yr trip/yr km/trip car pool total

Const. 1.00E+02 2.60E+02 1.40E+02 7.41E-01 2.70E+06
Packaging| 5.10E+01 2.60E+02 1.40E+02 7A1E-01 1.38E+06
Storage 9.OOE+01 2.60E+02 1.40E+02 7.41E-01 2.43E+06

Total 6.50E+06

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS
Truck 2.80E+04 5.00E-021 1.40E+03
Rail 0.00E+00 5.00E-02 0.00E+00

Suburban
Truck 2.80E+04 5.00E-02 0.00E+00, 1.40E+03
Rail 0.OOE+00 5.00E-02 | 0.OOE+00

Rural
Truck 2.80E+04 9.00E-01 2.52E+04
Rail 0.OOE+00 9.00E-01 0.00E+00

Fatalities/Injuries resuting from Truck and Rail transportation accidents
urban km Isuburban km Jrural km
truck rail Itruck |rail Jtruck Irail
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1_ _ _1.40E+031 0.00E+00 1.40E+03 0.OOE+00 2.52E+04 0.00E+00
urban truck fat/km 7.50E-09 1.05E-05
urban truck inj/km 3.70E-07 5.18E-04
urban rail fat/km 1.70E-08 _0.OE+00

urban rail inj/km 3.30E-08 0.OOE+00
sub truck fat.km 1 .30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 O.OOE+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.OOE+00

TOTAL FATALITIES 1.36E-03
TOTAL INJURIES 2.12E-02 I I I I

Fatalities/Injuries resulting from Employee vehicle accidents

jkm rate/km TOTAL
fatalities 6.50E+06 8.98E-09 5.84E-02
injuries 6.50E+06 7.14E-07 4.64E+00

Cumulative fatalitiesfinjuries from traffic impacts

transport employee TOTAL
FATALITIES 1.36E-03 5.84E-02 5.97E-02
INJURIES 2.12E-02 4.64E+00 4.66E+00

CONSTRUCTION ACCIDENTS
rate person-yr

TRC 9.75E-02 1.00E+02 = 9.75
LWC = 2.45E-02 1.00E+02 = 2.45
Fatality = 3.20E-05 1.00E+02 = 0.0032

OPERATION ACCIDENTS
rate person-yr

TRC = 2.20E-02 1.41E+02 = 3.102
LWC= 1.10E-02 1.41E+02 = 1.551
Fatality= 3.20E-05 1.41E+02 = 0.004512

TOTALS
INJUR 1.75E+01
FATAL 6.74E-02
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I__ _ _ I II
IN SITU FILL AND CAP

Constmudon - (W-314)

Offsite Truck itps kmvbip total

steel I 5,30E+01 8.00E+02 4.24E+04
cemnnt } _ 1.00E+02 1.40E+02 1.40E+04

eIsellaneots 5.30E+01 1.40E+02 . 7.42E+03T
Total 6.38E+04

OnsiteTmck tips kmfulp yr total
borow _ | 1.38E+03 1.00E+01 1.38E+04

Total 1.38E+04

GroutF3IMUSTs
ConstUCton

Onsite Tmck tips kmoWbp [ total
sand/gravel 2.20E+03 1.00E+01 2.20E+04

______ ITotal 2.20E+04
OflteTruck J tips kMAMp total

cement I 4.63E+02 1.40E+02 _ 6.48E+04
Pomtand/Seattle 0.00E+00 0.00E+00| } 0.0E+00

T - tapsyr kmtlp yr
nscwdaneous 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 6.48E+04

Processing
OffslteTnc k tdps/yr kmftrip yr total

glassfoiner/diem 0.00E+00 0.OoE+00 0.00E+00 0.00E+00
nmscellaneous 0.00E+00 0.00E+00 0.oOE+00 0.002+00

Total 0.00E+00

Oflste RaIl taps.yr kmlp yr total
'J ssirtChnm 0.00E+00 0.00E+00 0.00E+00 0.00E+000I - ~ ______Total 0.00E+00

VITRIFIED HLW TRANSPORT
Ofsite Rai J tips kmntip total

TYWaMntain 0.00E+00 0.00E+00 0.00+00
Total 0.002+00

CLOSURE
OnsiteTruck cuyd Wtrp yd kmtldp total

fill 9.03E+05 1.002-01 1.00E+01 9.03E+05
silt 4.93E+05 1.00E-01 3.00E+01 1.46E+06
lprp 8.34E+05 1.00E-01 320E+01 2.67E+08

80/sand 5.43E+05 1.002-01 1.00E+01 5.43E+05
Total 5.59E+06

Onsite Truck (km) 5.63E+06
Onsite Rail (Im) 0
Offsite Truck (kM) 1.29E+05
Offsite Rail (km) 0.00E+00

EMPLOYEE VEHICLE
Routne Iperson-yr tdpy kmntip car pool total

IW314 1.63E+02 2.60E+02 1.40E+02 7A1E-01 4.40E+06
sOpWD&D I 2.39E04 2.60E+02 1.40E+02 7.41E-01 6.45E+08

Fil Tanks wit Gravel I
Const. 9.502+011 2.60E+02 1.40E+02 7.41E-01 2.56E+081
Ops/D&D 1.51E+03 2.60E+02 1.40E+02 7.41E-01 4.07E+07

Closure j 4.67E+02 2.60E+02 1.40E+02 7.41E-01 1.26E+07
total 2.61E+04 Total 7.05E+08

Distance traveled in populaton zones
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Sheetlo

EX SITU COMBINATION -

RETRIEVAL
Waste Transport total

Onsite Thck __0.00E+00

Construction
OfIsite Tmck | _tripslyr kmip yr .total

|concrete | _ 2.40E+02 1.40E+02 2.002+01 6.72E+05
Irawmaterial 2.25E+01 8.00E+02 2.00E+01 3.60E+05
equipment| 1.25E+01 1.00E+04 2.00E+01 2.50E+06
miscellaneous I2.60E+03 1.40E+02 2.00E+01 7.28E+06
steel W-314 I 5.30E+01I 8.00E+02 4.24E+04
cement/misoW-314 I1.53E+02 1.40E+02 2.14E+04 Total 1.09E+07

OffsiteRail tripstyr kfMip yr total
Jjnmaterial S.0000 08.E+02 2.00E+01 8.00E+04 Total 8.00E+04

Onste TmckII
b _W-314 1.38E+03 1.00E+01 1.38E+04 Total 1.38E+04

VITRIFICATION
Construction

Onsite Tmck btips |km/rip total
lborrow 8A.E+04 1.00E+01 8.40E+0S Total 8.40E+05

Olsite Truck trips kn/tip |total
conruete 2.30E+04 1.40E+02 I 3.22E+0-6
steel 9.10E+03 8.008+02 7.28E+06

trps/yr |kmtp yr
3.15E+03 1.40E+02 1.002+01 4.41E+06 TOtal 1.49E+07

Processing __ ___

Offsite Truck ttos/r kfMap yr total
glassformer/chem 1.30E+03 8.00E+02 1.90E+01 1.98E+07
miscellaneous 2.60E+03 1.40E+02 1.90E+01 6.92E+06 Total 2.67E+07

OffsIt lrpyr kmrp yr total
_ s__ rmrchem 1.37E+02 8.00E+02 1.90E+01 2.08E+06 Total 2.08E06

VITRIFIED HLWTRANSPORT
Offslte Rail trips kmi p total

j Y ucca Mountain 4.18E+02 4.28E+03 1.79E+06 Total 1.79E+06

CLOSURE
Onsite Tmck | cuyd blp/cuyd k/tip total

___ l [ _ 9.36E+05 1.00E-01 1.00E+01 9.36E+05
ill 6.67E+05 1.00E-01 3.002+01 2.OOE+06

riNpr__ 1.04E+06 1.00E-01 3.20E+01 3.33E+06
Iagfsand | 7.78E+05 1.00E-01 1.00E+01 7.78E+05 Total 7.04E+06

GROUT FIlL EMUST
OnsiteTnick sand/gravel 2.20E+03 1.00E+01 1 2.20E+04 Total 2.20E+04
Offslle Tmck cement 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsihe Truck (kM) 7.92E+06
Onsite Rail (km) }0.00800 E+I
OffsIte Truck (kn) 5.25E+07
Offs3te Ra9l (km) -95E+O6

EMPLOYEE VEHICLE
Retrieval per yr trip/yr km/trip |Cr total

Const. 6.36E+03 2.60E+02 1.40E+02 7.41E-01 1.72E+08
Ops/D |2.24E+04 2.60E+02 1.40E+02 7.41E-01} 6.04E+08

Vitriication
Const. 1.19E+04 2.60E+02 1.40E+02 7.41E-01 3.21E+08

lopsD&O 1.04E+04 2.60E+02 1.40E+02 7.41E-01 2.81E+08
Filtank 

___
F Ctn s -5.70E+01 2.60E+02 1.40E+02 7.41E-01 1.54E+06
ps/&D 9.06E+02 2.60E+02 1.40E+02 7.41-01 2.4E07

Closure 5.74E+02 2.60E+02 1.40E+02 7.41E-01 1.55E+07
W-314 1.63E+02 2.60E+02 1.40E402 7.41E-0l 4.40E+06 Total 1.42E+09
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Distance traveled In population zones J

Urban Offsite km zone fraction Onsite TOTALS
Truck 5.25E+07 5.00E-02 2.63E+06

|Rail 3.95E+06 5.002-02 1.98E+05
Suburban

Truck 5.25E+07 5.00E-02 7.92E+06 1.05E+07
Rail 3.95E+06 5.002-02 1.98E+05 |

Rural
[Truck 5.25E+07 9.00E-01 4.73E+07|
Rail 3.95E+06 9.00E-01 }3.56E+06

Fatal uLslnjures resu gfromTruck and RaiL transportation accidents
urban km _ suburban kn rural km
truck rail truck rail truck rail
2.63E+06 1.98E+05 1.05E+07 1.98E+05 4.73E+07 3.56E+06

urbantruckfatikmn 7.50E-09 1.972-02
urban truck lnykm 3.70E-07 9.72E-01
urbanrailfaflm 1.70E-08 3.36E-03
urban rail inykm | 3.30-08 6.52E-03
sub truck fatkm 1.30E-08 1.37E-01
sub truck nki | 3.802-07 4.01E+00
sub rail fatlkm 1.70E-08 _ 3.36-03
sub rail hnjkm 3.30E-08 [ [ 6.52E-03
rural truck fatIkm 5.30E-08 2.51E+00
rural truck inym 8.00E-07 3.78E+01
ruralrailfatm 1.70E-08 _ 6.05E-02
rural rail nykm 3.30&.08 1.17&.01

TOTAL FATALITIES 2.73E+00
NTOTAL INJURIES 4.29E+01

FatMtsfnjres resu ting from Emp"yr loe accidents

__ km ratelkm TOTAL _ _

fatalities 1.42E+09 8.98E-09 1.28E+01 _ }
inkirles 1.42E+09 7.14E-07 1.02E+03 _ _

Cumulative fataldtlesMhtnes from traffic Impacts

} transport employee TOTAL
FATALITIES 2.73E+00 1.28E+01 1.55E+01
INJURIES 4.29E+01 1.02E+03 1.06E+03

CONSTRUCTION ACCIDENTS
rate p nyr

TRC 9.75-02 1.91E+04 - 1.86E+03
LWC. 2.45E-02 1.91E+04 - 4.67E+02
Fatality- j3.20 .05 1.91E+04 - 6.10&.01

OPERATION ACCIDENTS I
rate

TRC - 2.20202 3.37E+04 - 7.42E+02
LWC 1.10E-02 3.37E+04 = 3.71E+02
Fatality= 3.202-05 3.37E+04 - 1.08E+00

TOTALS {
INJUR - 3.66E+03
FATAL I 1.72E+01
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LONG-TERM MANAGEMENT ALTERNATIVE

RETRIEVAL
Waste Transport

Onsite Truck 0.00E+00
Total 0.00E+00

Construction
Offsite Truck trips/yr km/tnp yr total

concrete _ 0.00E+00 O.OOE+00 0.00E+00 0.00E+00,
raw material 0.00E+00 0.00E+00 0.002+00 0.00E+00
equipment 0.00E+00 0.00E+00 0.00E+00 0.00E+00
miscellaneous 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

Total 0.00E+00

Offsite Rail trips/yr km/trip yr total
~raw material 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00
,I __ material ________ ________ O.OOETotal 0.00E+00

ROUTINE
Construction _________

Onsite Truck trips km/trip total
borrow 3.24E+04 1.00E+01 3.24E+05

Total 3.24E+05
Offsite Truck trips/yr km/trip yr total

miscellaneous 5.20E+03 1.40E+02 1.90E+01 1.38E+071
trips km/trip

Tri-Cities 2.01E+04 1.40E+02 2.81E+06
Portland/Seattle 7.75E+03 8.00E+02 6.20E+06

Total 2.28E+07

Onsite Truck (km) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 2.28E+07
Offsite Rail (km) 0.002+00

EMPLOYEE VEHICLE
Routine person-yr trip/yr km/trip car pool total

_ Const. 3.752+03 2.60E+02 1.40E+02 7.41E-01 1.01E+08
_Ops 1.04E+05 2.60E+02 1.40E+02 741E-01 2.81E+09

Total 2.91E+09

Distance traveled in population zones

Urban Offsite km zone fraction Onsite TOTALS |
Truck 2.28E+07 5.00E-02 1.14E+06|
Rail 0.00E+00 5.OOE-02 0.00E+00|

Suburban |
Truck 2.28E+07 5.00E-02 3.24E+05 1.47E+06
Rail 0.00E+00 5.00E-02 0.00E+00

Rural | | __ |

_______Truck 2.28E+07 9.002-011 2.06E+07
Rail 0.002+00 9.00E-01 0.00E+001
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Fatalities/injuries resulting from Truck and Rail transportation accidents
urban km Isuburban km rural km
truck rail truck rail truck rail
1.14E+06 .00E+00 1.47E+06 0.00E+00 2.06E+07 0.00E+00

urban truck fat/km 7.50E-09 8.57E-03
urban truck in/km 3.70E-07 4.23E-01
urban rail fat/km 1.70E-08 0.00E+00
urban rail injikm 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.91E-02
sub truck in/km 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail iny/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.09E+00
rural truck inj/km 1 8.002-07 1.64E+01
rural rail fat/km I 1.70E-08 0.00E+00
rural rail inj/km I 3.30E-08 0.00E+00

TOTAL FATALITIES 1.12E+00
TOTAL INJURIES 1.74E+01 -

Fatalities/Injuries resulting from Employee vehicle accidents

km ratetkm TOTAL
fatalities 2.91E+09 8.98E-09 2.61 E+01
injuries 2.91E+09 7.14E-07 2.08E+03

Cumulative fatalities/injuries from traffic impacts

I_ transport employee TOTAL
FATALITIES 1.12E+00 2.61E+01 2.72E+01
INJURIES 1.74E+01 2.08E+03 2.09E+03

CONSTRUCTION ACCIDENTS
rate person-yr

TRC = 9.75E-02 3.75E+03 365.625
LWC = 2.45E-02 3.75E+03 = 91.875
[Fatality = 3.20E-05 3.75E+03 = 0.12

OPERATION ACCIDENTS
rate person-yr

|TRC = 2.20E-02 1.04E+05 = 2288
|LWC = 1.102-02 1.04E+05 1144
|Fatality = 3.20E-05 1.04E+05 3.328

TOTALS
INJUR 4.75E+03

I FATAL 3.07E+01
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I _ _ _ _ I - 7
TOTAL ALTERNATIVE PHASED IMPLEMENTATION 1 AND 2

RETRIEVAL
Waste Transport total

OnsiteTruck _1.25E04 Total 1.25E+04

Construction
Off. te Truck ripstyr km/ rip yr total

- conrtete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equipmentl 2.50E+01 1.00E+04 2.00E+01 5.00E+06
mIscellaneous 5.20E+03 140E+02 2.00E+01 1.46E+07
borrow(W314) 1.38E+03 1.00E+01 1.38E+04 Total 2.16E+07

Offste Rail trips/yr k/rip lyr total
rawmaterial 1.00E+01 8.00E+02 2.00E+01 1.60E+05
steel (W-314) 5.30E+01 8.00E+02 4.24E+04

lefncent (W-314) 1.00E+02 1.40E+02 1.40E+04 Total 2.16E+05
VITRIFICATION

Construction _

OnsIte Tmck _ trips kmtrip total
borrow I 1.44E+05 1.00E+01 1.44E+06 Total 1.44E+06

Offslte Tmck _ trips krmtip total
conraete | 2.61E+04 1.40E+02 3.65E+06
steel __ _9.70E+03 8.00E+02 7.76E+06
miscellaneous 3.11E+04 1.40E+02 4.35E+06 Total 1.58E+07

Processing
Offste Tmck I _ trips knmrip total _

glassfornmer/chem 1.65E+04 8.00E+02 1.32E+07|
miscellaneous 1.03E+05 1.40E+02 1.44E+07|
Sprocessmaterial 3.00E+04 1.40E+02 4.20E+06 Total 3.18E+07

O ffs te R ail trips kmfbip total 2 .40 M
qlasaforer/achem |3.OE+03 8.00E+02{ 2.40E+06}Total 2402+06|

VITRIFIED HLWTRANSPORT
Oftste Rail I tr ps krip tota

Yucca Mountain 8.35E+02 4.28E+03 3.57E+06 Total 3.57E+06

CLOSURE
Onsite Truck Im _ Yd |trip/u yd kMP total

ill 9.86E+05 1.002-0 1.00E+01 9.86E+05
_Sift j 8.53E+05 1.00E-01 3.00E+01 2.56E+06

ripp 1.22E+06 1.00E-01 3.20E401 3.90E+06
aglsond 1.00E+06 1.00E-01 1.00E+01 1.00E+06
grout fill sand IMUST 2.20E+03 1.00E+01 2.20E+04 Total 8.47E+06

Offsite Truck trips km/ip total
groutill cement IMUS 4.63E+02 1.40E+02 6.48E+04 Total 6.48E+04

Onsite Truck (ko) 9.92E+06 
Onsite Rall (kor) 10.0 00
Offsia Truck (km) 6.93E+07
Offsite RAO (km) 6.19E+06

EMPLOYEE VEHICLE
Phase I lpersoyr triplyr kmitrip car poot total

i Const. 1.16E+04 2.60E+02 1.40E+02 7.41E-01 3.13E+08
Ops/D&D I 6.77E+03 2.60E+02 1.40E+02 7.41E-01 1.83E+08

Phase 2
Const. 1.98E+04 2.60E+02 1.40E+02 7.41E-01 5.34E+08
OpsID&D 4.91E+04 2.60E+02 1.40E+02 7.412-01 1.32E+09

Total 2.35E+09
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Distance traveled in population zones

Urban _ Offsito km zonefraction Onsite TOTALS
Thuck I693E+07 5.00E-02 3.46E+06
Rail 6.19E+06 5.00E-02 3.10E+05

Suburban
Truck 6.93E+07 5.00E-02 9.92E+06 1.34E+07
Rail 6.19E+06 5.002-02 3.10E+05

Rural
Truck 6.93E+07 9.00E-01 6.24E+07
Rail 6.19E+06 9.00E-01

FataItles/InJres resuting from Truck and Rai transportation accidents
I__ ____urbankm I suburban km rural km

ltruck rail truck rail truck rail I
I 3.46E+06 3.10E+05 1.34E+07 3.10E+05 6.24E+07 5.57E+06

Uan truckfatkM 7.50E-091 260E-02
urban truck Iknjm 3.70E-07 1 .28E+00
urban rail fatikm 1 .70E-08 5.26E-03
urban ral Inykm 3.30E-081 1.02E-02
sub truckfatkm 1.30E-08 1.74E-01
sub tuck In*km 3.80E-07 } 5.09E+00
sub rail fatkm 1.70E-08 6.26E-03
sub rail injkm 3.30E-08 1.02E-02
rural truck fatlkm 5.30E-08 3.31E+00
rural truck inykm 8.00E-07 4.99E+01 I
rural rail fat/km 1.70E-OS 9.47E-021
rural rall In 3.30E-08 1.84E-01 I

TOTAL FATALTIES 3.61E+00
TOTAL INJURIES 5.65E+01

Fatalileslnjufles resutkta from Empy vehicle accldents

km rate/m TOTAL
fatalIties 2.35E+09 8.98E-09 2.11E+011
in-kries 2.35E+091 7.14E-07 1.68E+03

Cumulative fataltlesfinlures from trafflic impacts

transport employee TOTAL
FATALITIES 3.61E+00 2.11E+01 2.47E+01
INJURIES 5.65E+01 1.68E+03 1.74E+03

CONSTRUCTION ACCIDENTS
I irate Peronyr
JTRC - I 9.7SE-02) 3.14E+04 - 3W61.5

LW = | .4E-02| 3.14E5+04 - 769.3
FaU;it - i M.0-05 3.14E+04 - 1.0048

OPERATION ACCIDENTS
irate lpersonyr

TRC- 2.20E-02 6.59E+04 - 1229.14|
LWC . 1.10E-02 5.59E+04 - 614.57
Fatality - 3.20E2-05 5.59E+04 1.78784

TOTALS
INJUR 6.03E+03 [
FATAL 2.75E+01
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I I I I
PHASE I IMPLEMENTATION SUB-ALTERNATIVE .

RETRIEVAL

I
WASTE TRANSFER SYSTEM UPGRADE (W-314) I

Ons t.Truck trips knip total
borrow 1.38E+03 1.00E+00 1.38E+03 Total 1.38E+03

Offs te Truck I
steel } 6.30E+01 8.00E+02 4.24E+04|
ceoent } 1.00E+02 1.402+02 1.40E+04 Total 5.64E+04

VITRIFICATION
ConstruWon }

Onsite Truck [trips kmtrtip total
jborrow 1.96E+03 1.00E+01 1.96E+04 Total 1.96E+04

Offste Truck trips kmp total
conaete 1.20E+03 1.40E+02 1.68E+05
steel 7.32E+03 8.00E+02 5.86E+06

_ miscellaneous 3.18E+03 1.40E+02 4.45E+05 Total 6.47E+06

Proc ssing
Offsats Truck trips kmrp totalI passformef/chem 3.50E+03 8.00E+02 2.80E+06

glassformeichem 3.57E+03 1.40E+02 5.00E+05
miscellaneous .20E+04 1.40E+02 7.28E+06 Total 1.06E+07

Offsfte Rail trips kmp total
2.18E+02 8.00E+02 1.74E+05 Total 1.74E+05

VITRIFIED HLW TRANSPORT

SITE RESTORATION
Onsite Truck I trips kt/trp otal

contaminated waste 1.502+03 1.61E+01 2.42E+04
noncont, waste 6.23E+04 1.61E+01 1.00E+06 Total 1.03E+06

GROUT FILL IMUST

OnsiteTnuck (km) 1.05E+06
Onsite Rail (km) 0.00E+00
Offsfts Tunck(km) 1.71E+07
Offste Rail (km) 1.74E+05

EMPLOYEE VEHICLE
_ _ persoyr triplyr kmIp car pool total
_ Const, 1.07E+04 2.60E+02 1.40E+02 7.41E-01 2.89E+08
_ Ops/O&D 6.93E+03 2.60E+02 1.40E+02 7.41E-01 1.87E+08 Total 4.76E+08
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Distance traveled in population zones | | | |

Urban Offsite km zone fraction Onsite TOTALS
Truck 1.71E+07 .00ES02 [ _ 8.SSE+05
Rail 1.74E+05 S.00E-02 8.72E+03

Suburban |
Truck 1.71E+07 5.00E-02 1.052+06 1.90E+06
Rail 1.74E+05 5.OOE-02 8.72E+03}

Rural
Truck 1.71E+07 9.00-01 1.54E+07 I
Rail 1.74E+05 9.00E-1 1.57E+05 I

Fatalitiesrluries resulting from Truck and Rail fransportation accidents
urban km suburban km |ural kr
tuck rail truck Irail truck rail
8.55E+05 8.72E+03 1.90E+06 8.72E+03 1.54E+07 1.57E+05

urbantruck faVkm 7.50&09 6.41&03 I I
urban truck nykm 3.702&07 3.16-01 I
urban tail fatikm 1.70-08 1.48&.04
urban railklnk 3.30-08 2.88&-04
sub truck fat~l 1.30E-08 2.47-02
sub truck inm 3.80-07 E-1723E
sub rail fatfkm 1.70E-0 1.48E-04
sub rail nYkm 3.30E-08 2.88E-04
rural truck fatkm I 5.30-08 8.16-01
rural truck 1nflkm n 8.002-07 _ 1.23E+01
rural railfati 1.70-08 } 2.67-03
rural tail Inkm 3.30&08 5.18E.03

TOTAL FATALISIES 8.50-01
ITOTAL INJURIES t.34E+01 _ _ ___

Fatalites/Inules resultngfrom Employe hle accidents Epo"vhc

km rate/km !TOTAL _

fatalities 4.76E+08 .09 4.27E+00
-nles 4.76E+08 7.14507 3.40E+02 1

CUMUlatiVe fatalitsinWuMe ftm btric kmpacts

I transport employee TOTAL
FATALIES 8.50&01 4.27E+00 5.12E+00
INJURIES 1.34E+01 3.40E+02 3.53E+02

CONSTRUCTION ACCIDENTS
I Imo rate pbn-_
TRC = 9.7502 1.07E+04 - 1043.25
LWC - 2.45E-02 1.07E+04 - 262.15
Fatality- I3.20-05 1.07E+04 - 0.3424

OPERATION ACCIDENTS
rate lpr yr

C TRC 2.205&02 6.93E+03 - 152.40
LWC = 1.102-02 6.93E+03 = 76.23
Fatality- 3.20-05 6.93E+03 - 0.22176

TOTALS ___ ______ ______ ______

INJUR 1.55E+03
FATAL 5.68E+00 _
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- III I I I I
I IEX SITU NO SEPARATIONS ALTERNATIVE - _

ICALCNATION I | |
RETRIEVAL I

Waste Transport| f Itotal I
OnsiteTruck I } 1.25E+04 Total 1.25E+04

Constuction
Offshte Truck tips/ye lkntip yr total

cunete 4.80E+02 1.40E+02 2.00E+01 1.34E+06
raw material 4.50E+01 8.00E+02 2.00E+01 7.20E+05
equpment {2.50E+01 1.00E+04 2.00E+01 5.00E+06
miscellaneous 5.20E+03 1.40E+02 2.00E+01| 1.46E+07
steel W-314 5.30E+01 8.0E+02 | 4.24E404
Omwentmisc W-314 1.53E+02 1.40E+02 _ 2.14E+04 Total 2.17E+07

Offsit. Rail tips4yr [km'btp yr total
Irwnmatetial 1.00E+011 8.00E+021 2.00E+01 1.60E+05 Total 1.60E+05

Omfsite T__r I _ |

bonTOWW314 1.38E+03 1.00E+011 1.38E+04 Total 1.38E+04
CALCINATION | | | _ _ |

Construction | |
Onsite Truck , tips kmtrfp _ total -

borrow j 3.30E+04 1.00E+01 3.30E+05 Total 3.30+05

Ofsite Truck trips kmatrp _ total
Try Cities I 3.40E+04 1.40F+02 _ 4.76E+06
Portlad/SeattM 1.07E+04 8.00E+02 | 8.56E+06

tripslyr Wnero lyr I
miscelaneous 520E+03 1.40E+02 5.50E+00 4.00E+06 Total i 1.73E+07

Proce 9sig -__ _ _

0frsite Truck }tips/yr km/l* yr total
PortandtSeattle 8.872+02 8.00E+02 1.50E+01 1.06E+07
misceilaneous 5.20E+03 1.40E+02 1.50E+01 1.09E+07 Total 2.16E+07

h~ie Rail trdp&'yr km-"i yr towa
orlandlSeattle 1.03E+02 8.00E24 1.50E+01 1.24E+06 Total 1.24E+06

CALCINED HLW TRANSPORT
Ofste Rail tips lm/trwp I total

Yucca Mountain 4.15E+03 4.28E+03 1.78E+07 Total 1.78E+07

CLOSURE
Onsite Truck cmyd trp/cu yd kmrlp total

|fi I 9.86E+05 1.00E-01 1.00E+01 9.86E+05
suit 4.93E+05 1.00E.01 3.00E+01 1.48E+06-

ifprap 8.35E+05 1.00E-01 320E+01 2.67E+06
_ag/nd 5.43E+05 1.00E-01 1.00E+01 5.43E+05 Total 5.68E+06

GROUT FILL IMUST
Onsite Truck snd/gravel 2.20E+03 1.00E+01 2.20E404 Total 2.20E+04

OCsiteTruick cemont 4.63E402 1.40E402 6.48E404 Total 6.48E+04

Onske Truck (km) 6.06E+06
Onste Rail (km) |10.0000E+__

Offste Truck (km) 18.06E+07
ORail ") 1.92E07

EMPLOYEE VEHICLE
Retrieval psy pyr k ar "tip w total 

TConst, 1.06E+04 2.60E+02 1.40E+02 7.41E-01 2.86E+08 _

3.15E+04 2.6E+02 1.40E+02 7.41E-01 .50E+08 |
Vtficaton _ _ _ |

0C-wst 1.48E+04 2.60E+02 1.40E+02 7.41E-01 3.99E+08 _

lops 9.78E+03 2.60E+02I 1.40E402 7.41E-01 2.64E+08|
Closure 4.62E+U2 2.60E+02 1.40E+02| 7.41E-01 1.25E+07|
W-314 1.63E+02 2 1.40E+027.41E-1 4.40E+06 Total 1.82E+09

Itotal 6.73E+04

I I I I I I I I
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Distanceraveled in population zones I I 1 I |

Urban r IiO ffsite kmzone fracion Onsite TOTALS I I
Truck I 6.06E+071 5.00E-021 I i 3.03E+061 .

Rail I 1.92E+07i 5.00E-02 9.58a+05 Si
SauburbanI I

Truck I6.06E+07 5.00E-02 6.06E+06 9.09E+06|
Rail 1.92E+07 5.00E-02| | 9.58E+05

Truck 6.06E+07 9.00E-01 5.46E+07
1.92E+07 I.j0E-0)i 1.72E+07

Fatalitieslin hries restg from Truck and Rail transportation accidents | -|
bnkm suburban km rral km

_tuck rail tuck trail truck Iral
3.03E+06 9.58E+05 9.09E+06 9.58E+05 5.46E+07 1.72E+07

urban truck fat/km 7.5oE-i9 2.27E-02
wban tuck hnfkm | .70E-07 1.12E+00
urban rd fatkm 1.70E-08 1.63E-02
urban Ri fYkm 3.30E-08 3.16E-02
sub truckfatkm 1.30E-08 1.18E-01
sub tuck inykm 3.80E-07 3.45E+00
subradfavkn 1.70E-OS 1.63E-02
sub r3a in30E-08 3.16E-02
rural tuck fatlm 5.30E-8 2.89E+00

rural truck [noun I 8.00E-07 I 4.37E+01
r rail k 1.70E-08 2.93E-01

rural ink 3.30E-08 5.695-01

ITOTAL FATAL fES 3.3600
TOTAL INJURIES 4.89E+01

Fats resuting from Employee Vehicle accidents

km flatk (TOTAL -______

frtats 1.32r+09 8.98E-09 1.63E+01

Cumdwoft ftwitiesrinpries "Mtraffemipc os

fnansport employe TOTAL
FATALITIES 3.36E+00 1.63E+01 1.97E+01
INJURIES 4.89E+01 1.30E+03 1.35E+03

CONSTRUCTION ACCIDENTS
rm persrrar

TRC - I 9.75E-02 .60E+04 . 2.54E+03
LWC - 2.45E-02 2.60E+04- 6.38E+02.
Fatality* 3.20E-05 2.60E+04 ME.33E-01

OPERATION ACCIDENTS
rte persn-yr

TRC - 2.20E-02 4.13E+04 - 9.08E+02
LWC- 1,10E-02 4.13E+04 - 4.54E+02
Fatality - 3.20605 4.13E+04 a 1.32E+00

TOTALS ___ ______ ______ ______

INJLR 4.795+03
FATAL 1 2.18E+01
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SUMMARY TABLE FOR TOTAL RISK CALCULATION.

All the alternative post-remediation total cancer incidence and cancer fatality for 10,000
years from present time

Residential Farmer Industrial Worker Recreational user
Alternatives Cancer Cancer Cancer Cancer Cancer Cancer

Incidence' Fatality' Incidence' Fatality' Incidence' Fatality2

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

In Situ Fill and Cap 400 333 277 231 29 24

In Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indvi km) 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Total population in 10,000 yr (# of Indy) 557,143 733,333 650,000

Area of Land Use (km) 785 785 104

1
2

Dose to risk conversion factor for cancer incidence used is 6.0E-04 (ICRP 1991).
Dose to risk conversion factor for cancer fatality used is 5.OE-04 (ICRP 1991).



Total Post-Remediation Cancer Incidences and Fatality Calculation Methodology and
Results Using the Risk Contour Area.

For each alternative (total of 8) and receptor group (total of 4), five risk contours (three isopleth
each), corresponded to 300, 500, 2,500, 5,000, and 10,000 years from present time have been
calculated and presented in Appendix D, Figures D.5.1.1 through D.5.9.17.

The total risk (cancer incidences) for each isopleth is calculated by multiplying the risk
associated with each isopleth by the number of individuals within that isopleth. Then the total
risk for the contour, which contains several isopleth, is the sum of the isopleth total risk. The
risk in this calculation refers to the incremental lifetime cancer incidence. The cancer incidences
are converted to the cancer fatality using the International Commission on Radiation Protection
(ICRP) Publication 60 dose to risk conversion factors.

The risk contour presented in Appendix D and Volume One of the TWRS-EIS contains only
three isopleths. In this calculation 18 isopleths are used for better estimation of the total risk.
These isopleth are produced using the SURFER computer software. The area and corresponding
risk print out are tabulated and presented in the attachment.

The data and calculated results for each alternative and receptor are presented in one table. Each
table is identified by the alternative's abbreviation (e.g., NA-No Action, ISFC-In Situ Fill and

Cap) followed by the receptor type such as residential farmer, industrial worker, and recreational
shoreline user. All the tables have the same format and computation method.

The first column of each table presents the risk magnitude, which is the chance of developing
cancer. The first risk of 0.5 indicates that 1 out of 2 within the isopleth with this risk has a
chance of developing cancer, or an individual has a 50% chance of developing cancer. The next
four columns, each containing three subcolumns, have the same format and represent the four
time periods of interest, labeled as TI, T2, T3, and T4. The first column within each time period
shows the area of each isopleth corresponded to the risk magnitude in square kilometers (km2).
The second column shows the total number of individuals within that area for the duration of that
isopleth. The third column present the product of risk magnitude (first column) and the total
number of individuals (second column) that is the total cancer incidence per the isopleth.

The area of isopleth with risk of 0.5 at time period T1 is 1.0 km2 and zero at the time period of
T2. This show the risk at the year 200 is 0.5 and at the year 500 is zero. Using the risk of 0.5 for
the entire duration of 200 years will over estimate the total risk. For better estimating of the total
risk the half value (average) of 0.5 is used for the duration of 200 years. The following graph
presents the mathematical logic for this rational.
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The following demonstrates the calculation for the NA residential farmer for a risk magnitude of
0.5, 0.3, and 0.2 for the time period of T1.

First Column:
Risk of 0.5 has isopleth with area of 1 km2

Risk of 0.3 has isopleth with area of 3 km2

Risk of 0.2 has isopleth with area of 50 km2

......................................... .

..........................................

Second Column:
The total number of individuals = (Area) x (population density) x (number of generations)

The population density, total population per generation, and number of generations are estimated
and assumed based on the current data and anticipated changes. The generation refer to the time
duration of a receptor involved in the activity, the industrial worker's generation is assumed 30
years, which means an industrial worker individual would be exposed to the contaminated media
for entire duration of his/her occupancy. The same time duration of 30 years is assumed for the
recreational shoreline user. This information regarding each receptors is presented in the
summary table. For the residential farmer, the population density of 4.97 farming individuals per
km 2 is assumed with farming of 70 years per generation. Therefore, for risk of 0.5:

Total number of farming individuals = 1.0 (ki2) x 4.97 (# of Individual per generation per km2)
x (200/70) (years per years per generation) = 14.2 individualO farmers

Total risk for the 0.5 risk isopleth is
= 14.2 (individuals) x 0.5 (cancer incidence per individual)
= 7.10 cancer incidence for risk of 0.5 over 200 years
= 3..55 cancer incidences for average risk of 2.5 ([0.5 +0.0]/2) over 200 years

For risk of 0.3 the total cancer incidence
= 0.30 (risk/individual) x 3 (km2 ) x 4.97 (individuals/km2 -generation) x 200/70 (generations)
= 12.78 cancer Incidences for maximum risk of 0.3
= 6.39 cancer Incidences for average risk of 0.15 ([0.3+0.0]/2)

For risk of 0.2 the total cancer incidence
= 0.2 (risk/individual) x 50 (ki2 ) x 4.97 (individuals/km2 -generation) x 200/70 (# of generation)
= 142 cancer Incidences for maximum risk of 0.2
=71.00 cancer Incidences for average risk of 0.1 ([0.2+0.0]/2)

The same is applied to all the calculations.

The cancer incidences are converted to cancer fatalities using the ICRP Publication 60, Table 3.
This table presents fatal cancer of 5.OE-04 per rem for exposed population of whole population



and non-fatal cancer of .OE-04 per rem. Using the aboye data, there would be 0.8 fatalities per
each incidence (4.OE-04/5.OE-04). Therefore, tha cancer incidences of 3.55, 6.39, and 71.00
would be corresponded to 2.84, 5.11, and 56.80 cancer fatalities.

The summary of the calculations is shown in the summary table
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Table D.14.1 All the alternative post-remediation total cancer incidence and cancer fatality

for 10,000 years from present time

Residential Farmer Industrial Worker Recreational user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer
Incidence' Fatality1  Incidence' Fatality2  Incidence' Fatality,

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

In Situ Fill and Cap 400 333 277 231 29 24

In Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 - 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indv./ km2) 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Total population in 10,000 yr (# of Indv) 557,143 733,333 650,000

Area of Land Use (km2) 785 785 104

1
2

Dose to risk conversion factor for cancer incidence used is 6.OE-04 (ICRP-60)

Dose to risk conversion factor for cancer fatality used is 5.OE-04 (ICRP-60)



Table D. All the alternative post-remediation total cancer incidence and cancer fatality
for 10,000 years from present tiine

Residential Farmer Industrial Worker Recreational user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer
Incidence Fatality Incidence Fatality Incidence Fatality

No Action 757 631 276 230 46 39

Long-Term Management 677 565 276 230 50 41

in Situ Fill and Cap 400 333 277 231 29 24

in Situ Vitrification 0 0 0 0 0 0

Ex Situ intermediate Separation 12 10 6 5 0 - 0

Ex Situ No Separation 12 10 6 5 0 0

Ex Situ Extensive Separation 12 10 6 5 0 0

Ex Situ In Situ Combination 72 60 30 25 1 0

Phased Implementation 12 10 6 5 0 0

Population Density (# of Indv./ km2) 4.97 2.81 17.75

Population per Generation (# of Indv) 3900 2200 1950

Area of Land Use (km2) 785 785 104

Dose to risk conversion factor for cancer incidence is 6.OE-04
Dose to risk conversion factor for cancer fatality is 5.OE-04



NA Residential Farmer
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0.005
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0.0001
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0.000001
* 0

km2

3

22
23
17
21
25
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52
46
35
35
63
70
77
90
33

# of Indv.
TI
14.20
42.60

710.00
312.40
326.60
241.40
298.20
355.00
298.20
738.40
653.20
497.00
497.00
894.60
994.00

1093.40
1278.00
468.60

Risk
0.50
3.55
6.39

15.62
14.70
9.66

10.44
10.65

7.46
14.77
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4.97
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2.24
0.50
0.05
0.01
0.00
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20 00

0
0
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4
3
5
3
6
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S72
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30

# of Indv.
T2

0.00
0.00

1420.00
568.00
426.00
710.00
426.00
852.00

1136.00
1704.00
2556.00
8236.00

10224.00
25986.00
26980.00
11644.00
5254.00
4260.00

Risk
0.50
0.00
0.00

142.00
28.40
19.17
28.40
14.91
25.56,
28.40
34.08
38.34
82.36
51.12
64.97
13.49
0.58
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0.00

km2
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0
0
0
0

0
0
0
0
0
0
0
0
0

18
217
118

# of mndv.
T3

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

177.50
3195.00

38517.50
20945.00
76502.50

Risk
0.50
0.00
0.00

0.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.16
0.19
0.01

km2
5s000

0
0-3
0
0
0
0
0
0
0
0
0
0
0
0

0

305

# of Indv.
T4

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

27335.00
108275.00

0.001 4031 143065.001 0.00101 1434.201 0.001 641 9088.001 0.001 431
. 1___ 7051 104.27 785 571.1!__ 7851 _____ 0.45 7851 1____ 0.19II_____ _____

Total I _ _ _ i _ _ _ _i _ _

60.60 1. ...i 1____ 71811___ ____ ___ I__________
16.7260_ _ _ _ _I_ _ __ _ __ _ _ L.... _ _ _ _ _ __ _ _I _ _ _ _ _ _
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.14
0.05
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LTM

0.5
0.3
0.2
0.1

.009
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0.005
0.001

0.0001
0.0000,

LTM Residential Farmer

km2
200

0
1
4
0
5

16
27
38
42
74
44
80
32

102
81

127
26

# of Indv.
TI

0.00
14.20
56.80

0.00
71.00

227.20
383.40
539.60
596.40

1050.80
624.80

1136.00
454.40

1448.40
1150.20
1803.40
369.20

Risk
0.50
0.00
2.13
5.68
0.00
3.20
9.09

13.42
16.19
14.91
21.02

9.37
11.36
2.27
3.62
0.58
0.09
0.00

km2
2000

0
0
0

6
7
8

12
10
20
25
46

175
190

#of Indy.
T2

0.00
0.00
0.00

1278.00
852.00
994.00
1-36.00
1704.00

--i420.00
2840.00
3-5-50.00

6'532.00
j804.00

24850.00

26980.00

Risk
0.50
0.00
0.00
0.00

63.90
38.34
39.76
39.76
51.12
35.50
56.80
53.25
65.32
44.02
62.13
13.49

0.59
0.03

0.000001 25 355.00 0.00 33 4686.001 0.00 154 27335.00 0.01 305 108275.00 0.05
61 866.20 60 8520.00 0.00 431 76502.50 0.00 403 143065.00 0.00

785 112.92 785 564.00 785 0.37 785 0.19
Total 

65!677.48-
564. 57-
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0
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.00.00
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0.00
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0.00
0.00

0.00
0.00
0.00

0.00
177.50

Risk
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

km2

5 0
0
0
0
0
0
0
0
0
0
0
0

0
0

77

# of indv.
T4

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00 0 0
0.00
0.00
0.00

0.00
0.00

Risk
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.oo
0.00
0.00
0.00

0.
0.00

0.00



ISFC Residential Farmer

Page 3

ISFC km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

.0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
.0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 - 2 710.00 7.10
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 95 33725.00 168.63

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 231 82005.00 205.01 14
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 93 33015.00 16.51 311

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 115 40825.00 2.04 169
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 144 51120.00 0.26 143

0.00000 0.00 0.00 0 0.00 0.00 0 0.00 0.00 24 8520.00 0.00 45
785 11147.00 785 111470.00 0.00 .785 139337.50 0.00 81 28755.00 0.00
785 0.00 785 0.00 785 0.00 785 399.55

Total
399.55



ISV

0.5
0.3
0.2
0.1

.0.09
0.00
0.07
0.06
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.0.03
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0.00
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0.00
0.00
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ISV Residential Farmer

Risk
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.0000 .00 0.00 0 0.00 0.0 0 0.00 0.0 356 126380.00 0.06 300
0 785 11147.00 785 111470.00 0.00 785 139337.50 0.00 398 141290.00 0.00 356

78 75 0.00 785 ' __ 785 0.00 785 0.12 785
TotalI~~ - ~
0.12 ~~ ~
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km2
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0
0
0
0
0
0
0
0
0
0
0
0
0

0

0

# of Indv.
T2

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Risk
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0.00
0.00
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0.00
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0.00
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0.00
0.00
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ESIS Residential Farmer

ESIS km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of ndv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.60

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 - 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 361 128155.00 6.41 242
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 119 42245.00 0.21 68

0.000001 0 0.00 0.00 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03 33
0 785 11147.00 785 111470.00 0.00 430 76325.00 0.00 122 43310.00 0.00 442

785 0.00 785 0.00 785 -0.13 785 11.97 785
Total
12.1 0. _______
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ESNS Residential Farmer

Page 6

ESNS km2 # of Indv. Risk km2 # of indv. Risk km2 # of indv. Risk km2 # of ndv. Risk TIS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 . 0 0.00 0.00

.0.09 0 0.00 0.00 0 0.00 1 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

..0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 357 126735.00 6.34
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 122 43310.00 0.22

0.000001 0 0.00 0.00 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03
0 785 11147.00 785 111470.00 0.00 430 78325.00 0.00 123 43665.00 0.00

785 0.00 785 0.00 785 -0.13 785 11.91
Total -

1 2 .0 3 _



ESES

0.5
0.3
0 2

-d.-
0.66

-. 08
0.07

-0.06
0.05
0.04
0.03
0.02
0.01

0.005

0
-5
-5

0.00
0.00
0.00

ESES Residential Farmer

ESES km2 U of mdv. Risk #oflndv. km2 U of mdv. Risk hm2 U of mdv. Risk

~1~65 TI 0.50 T2 2500 Ta 0.50 i6~5 T4 0.50'1

0.0011 - 0.00 60.00 0.00 -5 0.00 0 1 0.00~2~I-.~i 0.00| 0.00jj0 ? o?? 0.0011! o.ooj 0.00113010650.001

S4157 , . 7785 11147.00 785 111470.00 0.00 430 76325.00 0.00 123 43665.00 0.00 558
80.00 785 0.00 785 0.13 785 1 785

1__._3 - . _~~~- _ _ --- --_ - -_ - - - -- _ _ _ _ _ _

0.0001
0.00001

,0.000001

U
0
0

U.U
0.00
0.00

U.00
0.00
0.00

0.00
0.00
0.00

0
122

0.00
21655.00

0.00
0.11

357

122

126735.00

43310.00

Page 7

'IIkm2 _
200

0
0
0
0
0
0
0

S0
S0
S0

0 o
0 o

S0
S0

#of Indv.
TI

0.0

S00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00l
0.00

000
0.00

0.0

6.00

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

Ikm2
l 000

0,

0:'-
-5
-5
-5
-5
-5
-50

'-
'00

S# of Indv.
ST2

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Risk
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

km2
~H~-006

0
0
0
0
0
0

0
0l
0l

0
0

# ol Indv.
T3

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Risk
~~ ~.50

O.00
0.00
0.00
0.00
0.00
0.00

0.0
0.00
0.00
0.00
0.00
U.00
0.00
0.00

kLm2
s000

~~ 0
0
0
0
0
0
0

--~
0
0
0
0
0
0

# ol Indv.
T4

0.00

0.00
0.00
0.00

0.00
- 0-0~0

0.00

Risk
0.60
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.3
6.34

0.22
22

,

TS

--
1



ESISC Residential Farmer

Page8

ESISC km2 # of mdv. Risk km2 # of mdv. Risk km2 #of mdv. Risk km2 # of mdv. Risk TIS
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 -
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 .0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

.0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

.0-4 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 12 4260.00 10.65
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 329 116795.00 58.40 11

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 117 41535.00 2.08 361
0.00001 0 0.00 0.00 0 0.00 0.00 43 7632.50 0.04 191 67805.00 0.34 125

0.000001 .0 0.00 0.00 0 0.00 0.00 277 49167.50 0.02 34 12070.00 0.01 83
0 785 11147.00 785 111470.00 0.00 465 82537.50 0.00 102 36210.00 0.00 205

785 0.00 785 0.00 785 .0.06 785 71.47 785
Total -
71.53 ___



P Residential Farmer

Page 9

Pi km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk km2 # of Indv. Risk TS
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

.0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

.0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 30 10650.00 5.33

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 361 128155.00 6.41 242
0.00001 0 0.00 0.00 0 0.00 0.00 122 21655.00 0.11 119 42245.00 0.21 68

0.000001 0 0.00 0.00 0 0.00 0.00 233 41357.50 0.02 153 54315.00 0.03 33
785 11147.00 785 111470.00 0.00 430 76325.00 0.00 122 43310.00 0.00 442
785 0.00 785 0.00 785 '0.13 785 11.97 785

Total

12.10



NA Industria Worker

Page 1

NA km2 total lndv. risk km2 total ndv. risk km2 total indv. risk km2 total lndv. risk
200 Ti 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 1 18.73 1.87 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 1 18.73 0.84 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 2 37.47 1.31 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 1 18.73 0.56 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 1 18.73 0.47 0 0.00 0.00 0 0.00 0.00 0 O.00 0.00
0.04 22 412.13 8.24 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 67 1255.13 18.83 17 3184.67 47.77 0 0.00 0.00 0 0.00 0.00
0.02 81 1517.40 15.17 22 4121.33 41.21 0 0.00 0.00 0 0.00 0.00
0.01 102 1910.80 9.55 32 5994.67 29.97 0 0.00 0.00 0 0.00 0.00

0.005 78 1461.20 3.65 158 29598.67 74.00 0 . 0.00 0.00 0 0.00 0.00
0.001 84 1573.60 0.79 207 38778.00 19.39 0 0.00 0.00 0 , 0.00 0.00

0.0001 66 1236.40 0.06 187 35031.33 1.75 8 1873.33 0.09 0 0.00 0.00
0.00001 106 1985.73 0.01 48 8992.00 0.04 155 36295.83 0.18 28 13113.33 0.07

0.000001 53 992.87 0.00 31 5807.33 0.00 149 34890.83 0.02 286 133943.33 0.07 2
0 120 2248.00 0.00 83 15548.67 0.00 473 110760.83 .0.00 471 220585.00 0.00 783

785 61.37 785 214.14 785 0.29 785 0.13 785

275.93
22.95 ____ _________________ _____ ___ __

q

o



LTM Industrial Worker

Page 2

LTM km2 total lndv. risk km2 total indv. risk km2 total indv. risk km2 total ndv. risk
200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 TS

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 1 18.73 1.87 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 1 18.73 0.75 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 2 37.47 1.12 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 1 18.73 0.47 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 18 337.20 6.74 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 57 1067.80 16.02 17 3184.67 47.77 0 0.00 0.00 0 0.00 0.00
0.02 91 1704.73 17.05 22 4121.33 41.21 0 0.00 0.00 0 0.00 0.00
0.01 102 1910.80 9.55 37 6931.33 34.66 0 0.00 0.00 0 0.00 0.00

0.005 100 1873.33 4.68 153 28662.00 71.66 0 0.00 0.00 0 0.00 0.00
0.001 105 1967.00 0.98 207 38778.00 19.39 0 0.00 0.00 0 0.00 0.00

0.0001 79 1479.93 0.07 188 35218.67 1.76 7 1639.17 0.08 0 0.00 0.00
0.00901 120 2248.00 0.01 48 8992.00 0.04 128 29973.33 0.15 26 12176.67 0.06

0.000001 24 449.60 0.00 30 5620.00 0.00 156 36530.00 0.02 286 133943.33 0.07
' C 84 1573.60 83 15548.67 0.00 494 115678.33 . 0.00 473 221521.67 0.00 2

785 59.33 785216.49 785 0.25 78 0.13
Total
276.20 _________

.230.17 _____ ____ __________ ___ _____ _____



ISFC Industrial Worker

Page 3

ISFC km2 total lndv. risk km2 total indv. risk km2 total indv. risk km2 total lndv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00. 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

- 0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 . 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 203 95071.67 237.68
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 157 73528.33 36.76 43

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 108 50580.00 2.53 407
0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 182 85236.67 0.43 71

- 000001 0 0.00 0.00 0 0.00 0.00; 0 0.00 0.00 40 18733.33 0.01 144
785 14705.67 785 147056.67 0.00 785 183820.83 . 0.00 95 44491.67 0.00 120
785 0.0.0 0 785.00 785 0.00 785 277.41 785

Total ____

277.41
231.17. _____ __________ ___ ____ _____ __ ___



ISV Industrial Worker

ISV km2 total ndv. risk km2 total Indv. risk km2 total lndv. risk km2 total lndv. risk_

200 TI 0.50 2000 T2 0.50 2600 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0--__~__-

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

008 0 0.00 0.00 0.00 0.00 01 0.00 0.00 0 0.00 0.0 0

0.07 0 0.00 0.00 0 0.00 0.00 0_ 0.00 0.00 0 0.00 0.00 0 - --

0.0 .00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.05 0 0.0 00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

.0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00. 0.00 0

0.03 0 0.0 0.00 o 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 01 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____

0.001 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 ___ ____

0.0001 0 0.00 0.00 0 0.00 0.00 0. 0.00 0.00 0 0.00 0.00 0 __ _____

0.00001 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 ____

0:000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 16 7493.33 0.00 22

-785 14705.67 785 147056.67 0.00 785 183820.83 . 0.00 769 360148.33 0.00 762

785 4.00 785 0.00 785 0.00 785 0.00 785

Total ____ ____ ___ ________ ____

0.00 .....
0.00
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ESIS Industrial Worker

Page 5

ESIS km2 total mndv. risk km2 total mndv. risk km2 total Indv. risk km2 total mndv. risk

200 Ti 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00- 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 247 115678.33 5.78
0.00001 0 0.00 0.00 0 0.00 0.00 5 1170.83 0.01 212 99286.57 0.50 1

G.000 001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 283 ___ ___ _____

'6 785 14705.67 785 147056.67 0.00 525 122937.50 . 0.00 197 92261.67 0.00 501
785 0.00 785 0.00 785 0.04 785 6.31 785

Total .
6.35 ________ _____ ___ _______ ____________

K.2 9 _____ _____________ __________ _____



ESNS Industrial Worker

ESNS km2 total lndv. risk km2 total indv. risk km2 total mndv. risk km2 total indv. risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 .___

9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 __________

0.07 0 0.00 0.00 0 0.00| 0.00; 01 0.00 0.00 0| 0.001 0.00
0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.05 0 0.00 0.00 0 0.00 0.00| 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0.00 0.00 0 0.001 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.60 0 0.00 0.00 0.00 0.00 0 0.0 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.0 0.00 240 112400.00 5.62
0.00001 0 0.00 0.00 0 0.00 0.00 1170. 0.01 219 102565.00 0.51

o.000001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 0

785 14705.67 785 147056.67 0.00 525 122937.50 . 0.00 197 92261.67 0.00 785

785 0.00 15 0.00 785 0.04 785 6.16 785

Total . -__ ____ ___ ____ ______ _____________

5.17Pg
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ESES Industrial Worker

ESES km2 total ndv. risk km2 total ndv. risk km2 total indv. risk km2 total ndv. risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.60 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 240 112400.00 5.62
0.00001 0 0.00 0.00 0 0.00 0.00 5 1170.83 0.01 219 102565.00 0.51

o.000001 0 0.00 0.00 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 0
0 785 14705.67 785 147056.67 0.00 525 122937.50 . 0.00 197 92261.67 0.00 785

785 785 0..00 78 0.04 785 6.16 78
Total
6.20
56.17 1.,___ 1 _ __ _ __ __ _ 1_ __ 1_ _ _ _ _ _ _
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ESISC Industrial Worker

ESISC km2 total ndv. risk km2 total ndv. risk km2 total indv. risk km2 total ndv. risk

200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.1 0 0.00 0.00 0 0.00. 0.00 0 0.00 0.00 0 0.00 0.00

0.9 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 ____

0.08 0 0.00 0.00 0 0.00 0.00 0 0 00
0.05 0 0.00 0.00 0 0.00 0.00 0 0.0 0.00 0 0.00 0.00
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 -

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 468.33 1.17

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 91 42618.33 21.31

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 301 140988.33 7.05

0.00001 0 0.00 0.00 0 0.00 0.00 3 702.50 0.00 133 62288.33 0.31 34

0 0.00- 0.00, o 0.00 0.00 192 44960.00 0.02 139 65098.33 0.03 78

- - 785 14705.67 785 147056.67 0.00 590 138158.33 . 0.00 120 56200.00 0.00 258|
785 0.00 785 0.00 785 0.03 85 29.87 785

Total. ________ _______ ______

29.90 -
24.92

Page 8



PI Industrial Worker

Pi km2 total indv. risk km2 total lndv. risk km2 total mndv. risk km2 total indv. risk _

200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _ __

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 o 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 0.00 o 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.08 0 0.00 0.00 o 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.06 0- 0.00 00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.05 0 0 0.0 0 0.00 -0.00 0 0.00 0.00 o 0.00 0.00 0
0 0 0.0-- 0.00 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.0 .00 0 0.00 0.00 0 0.00 0.00 0

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 O.O0 0 0.00 0.00 0

0.01 0 0.001 0.00 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 T 0.00 0.00 b 0.00 0.00 0 0.00 0.00 0

0.0001 0 0.00 0.00 0 0.00 0.09 0 0.00 0.00 247 115678.33 5.78 0

0.00001 0 0.00F 0.00 0 0.00 0.00 5 1170.83 0.01 212 99286.67 0.50 1

0:000001 0 0.00 0.0 0 0.00 0.00 255 59712.50 0.03 129 60415.00 0.03 283

0 785 14705.67 785 147056.67 0.00 525 122937.50 0.00 197 92261.67 0.00 501

785 0.00 785 0.00 785 0.04 785 6.31 785

Total

15.29 . __________ _________ 
_
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NA Recreational shoreline

Page 1

NA km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of IN Risk
200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0.
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 8 1000.00 2.50 10 12500.00 31.25 0 0.00 0.00 0 0.00 0.00 0
0.001 13 1625.00 0.81 17 21250.00 10.63 0 0.00 0.00 0 0.00 0.00 0

0.0001 5 625.00 0.03 14 17500.00 0.88 0 0.00 0.00 0 0.00 0.00 0
0.00001 8 1000.00 0.01 26 32500.00 0.16 0 0.00 0.00 0 0.00 0.00 0

o.000001 11 1375.00 0.00 3 3750.00 0.00 6 9375.00 0.00 1 3125.00 0.00 0
0 59 7375.00 0.00 34 42500.00 0.00 98 153125.00 . 0.00 103 321875.00 0.00 104

104 3.35 104 42.91 104 0.00 104 0.00 104
Total
46.27
38.56



LTM Recreational Shoreline

Page 2

LTM km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk |

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

.0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 7 875.00 2.19 11 13750.00 34.38 0 0.00 0.00 0 0.00 0.00 0

0.001 21 2625.00 1.31 17 21250.00 10.63 0 0.00 0.00 0 0.00 0.00 0
0.0001 10 1250.00 0.06 13 16250.00 0.81 0 0.00 0.00 0 0.00 0.00 0

0.00001 20 2500.00 0.01 26 32500.001 0.16 0 0.00, 0.00 0 0.00 0.00 0

0:000001 12 1500.00 0.00 3 3750.00 0.00 0 0.00 0.00 1 3125.00 0.00 0
T 34 4250.00 0.00 34 42500.00 0.00 104 162500.00 .0.00 103 321875.00 0.0C 104

104 3.58 104 45.98 104 0.00 104 0.0C 104
Total
49.55

.41.30



ISFC Recreational Shoreline

ISFC km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.6 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 - -

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____ _____

0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.04 0 0.00 0.00 0 0.00| 0.00 0 0.00 0.00 0 0.00 0.00 0

03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 00.00 0.001 0

0.02 0 0.00 0.00 0 .00.00 0 0.00 0.00 0 0.00 0.00 0

0.01 0 0.00 0.00 Th 0.00 0.00 0 0.00 0.00 00.00 0.00 0 ___

0.05 0 0.00 0.00 0 0.0 0.00 0 0.00 0.00 00.0 0.00 0 _____

0.0010 0.00 0.000 .01 3125.00 28.56 0

0.0001 0 0.00 0.00 -0 0.00 0.00 0 0.00 0.00 10 2.19 0
0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 25000.00 0.13 32

0.07o 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 28 81250.00 0.04 11

104 13000.00 0.00 104 130000.00 0.0 104 12500.00 .0.00 39 121875.00 0.00 61
104 0.00 104 0.00 104 - 104 28.92 104 0_ 00.0 000

Total____ ____ __________ _

2 0.92 0 0.00 0.00 000.0. .

24.10 0 0.00 0.00 o._00 00.0 0
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ISV Recreational Shoreline

ISV km2 # of INDV. Risk km2 #of INDV. isk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50
0.5 0 0.00 0. 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0-
0.0 0 0.001 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 - -

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 000 002 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____ _____

0.02 0 0.00 0.00 0 0.00 O.00 0 0.00 0.00 0 0.00 0.00 0

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0 0.00. 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 0.00 0. 0.00 0.00 0 0.00 0.00 0-

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.00001 0 0.00 0.00 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0
o~ooi 50.00010 0.00 O.C 0.00, 0.000 0.001 0.00 0 0.001 0.00 0

0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 .0.00 104 326000.00 0.00 104

104 0.00 104 0.00 104 0.00 104 0.00 104

o.0-

0.00 -
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ESIS Recreational Skoreline

ESIS km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50 ______ _

05 5 0.00 0.00 0 0.00 0.00 b 0.00 0.00 0 0.00 0.00 0 _____ _____

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 - - --- -----

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____ _____

0.1 0.00 0.00 0.00 . 0.00 0 0.00 0.00 0 0.00 ~0.00 0 - - - -- - ----

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.06 0 0.00 0.00 0 0.00 0.00 01 0.00| 0.00 0 0.00{ 0.00 0 __________

05 0 0.00 0.00 0 0.00 0.00 0 0.00| 0.00 0 0.00| 0.001 0 _____

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 01 0.00' 0.00 0 _____

0.03 0 0.00 0.00 0 0.00 0.00 0 0 .0.00 0 -

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 _0 0.00 000 0

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 o 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 - -

0.0001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0 _

-0000 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 8
0 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 0.00 68 212500.00 0.00 90

104 0.00 104 0.00 104 0.00 104 0.35 104 

Total* _______ __ ____ ___ ________

0.05 0 ____ 0.00___ 0.00__ 0_____ 0.00__ 0.0(___ 0 .0 000 0 00 0.

.0.2 0 0.0 00 - 0.0 -.0 0 _ 0.0 0.0 0 0.0 00
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ESNS Recreational Shoreline

ESNS km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 T1 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 . 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.08 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.02 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.01 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 01

0.005 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.0001 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0
000001 0 0 0.00 0.00 0 0.00 0.00 15 46875.00 0.02 0

T 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 . 0.00 68 212500.00 0.00 104

104 0.00 104 0.00 104 0.00 104 0.35 104

Total.
0.35 -_____ _ _ _ _ ___ ____ ______

0.29 -____ ________________

Page 6



ESES Recreational Shoreline

km2
200

0
A

0
0|
0

-5
-5

_0.21
0.11

0.091
0.081
0.07
0.08
0.05
.0.04

0.03
*0.02
0.01

0.0

.0.0001

0.00001
0'
A

# of INDV.
TI

0.00
0.00

SRisk
0.50
0.00
0.00

km2

2000
-Th

# Of IN DV.
T2

0.00
0.00

RUsk

0.50
0.00
0.00

km2 # or iND'v. KII R jsk kt
' ____ osliI itU r~. n~

T3 1  05 50|
0.00 0

0.00 0.00 0

T4
0.00
0.00:

0.50
0.00
0.00

0
.5

.____ . . .j-~ , . ~ t ~ lI
0.00
0.00

0.00
0.00
0.00:
0.00
0.00
0.00

A00

0.00
0.00
0.00
0.00
0.00,
0.00
0.00
0.00
0.00
0.00
0.00

0.
0.00
0.00
A (00

0
-5
-5

-5
-5
'-5

[-5
-5

.[-
I-s

0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00|
0.00'
0.00

0.00
-0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Al
-51

I0
I-s
I-s
I0
I-s

0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

-5

0
0'
0

0
-5

0.00
0.00
0.00

0.00
0.00|
0.00
o.oo| .PP
0.00

|0.00
0.00'

0.00
0.00

0.00
0.00
0.00
0.00
0.00

|0.00

0
0
0
0~

0
0
0
0
0

o.ooIL 5 I 0.001 0.0011 01 0.001 0.0011 0
0.0011 ~ 0.001 0.0011 01 0.00~ 0.0011 0

Il-I I - -lI-~ri - -- t~~~Z~.iI..T a ,~...I at I II

0
-b

A

0.00
0.00
A000

0.00

000

0 0.00 U.uu U 0.00 u.uiJ U

' 0 0.00 0.00
0 0.00 0.00 i15

05625.00
46875.00

0.33
0.02

0
8

u.uuuuvI . . -.- -.- . ___

0 104 13000.00 0.00 104 130000.001 0.00 104 152500.00 . 0.00 88 212500.00 0.00 96 _________

104 0.00 104 ____ 0.09 104 0.00 104 0.35 104 _ _ _____

0.35 I _________I
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ESISC Recreational Shoreline

ESISC km2 # of INDV. Risk km2 # of INDV. Risk km2 fof INDV. Risk km2 # of INDV. Risk __ _

200 TI 0.50 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.1 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.0 .00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0 06 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.05 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.0 0

0.04 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.03 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

00 0 0.00 0.00 0 0.00 0.00 0 0.00. 0.00 0 0.00 0.00 0

0.01 0 0.00 0.0 0 0.00 0.00 0 0.00 0.00 0. 0

0.0 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0
.0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 00 0 0.00 0.0 0

0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 33 103125.00 0.52 5

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 11 34375.00 0.02 27

* 104 13000.00 0.00 104 130000.00 0.00 104 162500.00 . 0.00 60 187500.00 0.00 72

104 0.00 104 0.00 104 0.00 104 0.53 104

0.53
0 .44 ____ ________ ____ ____
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PI Recreational Shoreline

IP km2 # of INOV. Risk km2 # of INDV. Risk km2 # of INDV. Risk km2 # of INDV. Risk

200 TI 0.60 2000 T2 0.50 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 __________

0.3 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 . 0.00 0.00 0 _____ _____

0.2 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _____ _____

0.1 0 0.00 0.00 0 0.00 '0.00 0 0.00 0.00 0 0.00 0.00 0 _ ___

09 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 00.00 0.00 - 0

0.08 0.00 0.00 0 0.00 0.00 0 0.00| 0.00 0 0.00| 0.00 0)

0.07 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 . 0

0.06 0 0.00 0.00 0 0.00 0.00 0

0.05 0 0.00 0.00 0 0.00 0.00 0.00 0 0

0.04 0 0.00 0.00 0 0.00 0.00 0 .0 0.00 0 0.0 0.00. 0_____

*0.03 0 0.00 0.00 0 0.00 0.00 0} 0.00 0.00 0 0.00| 0.00 0 _____

0.02 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 -___________

0.01 0 0.00 0.00 b 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.005 0T 0.00 0.00 0 0.00 0.00 0b 0.00 0.00 0 0.00 0.00 0 _____

0.001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0 _ ________

0. 0 0.00 0.00 - 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 0

0.00001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 21 65625.00 0.33 0

0.000001 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 1 46875.00 0.02 0
104 13000.00 0.00 104 130000.00 0.00 104 162500.00 . 0.00 08 212500.00 0.00 96

104 0.00 104 0.00 104 0.00 104 0.35 104 

Total. . __ ___ 
____ ____

0.00 0 0.00 0.00 0 0.00 0.0 0

0.00 .- 0 0 0.001 0.0-0

Page 9



SJR_ .CMP rdC- AI&f

Risk=1 Risk>.9 Risk>.8 Risk>.7 Risk>.6 Risk>.5 Risk>.4 Risk>.3 Risk>.2
Time Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ti No Action Alternative 0 0 0 0 0 0 1 0 3

Long-Term Management Alternative 0 0 0 0 0 0 0 0 1
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ VitrIficatlon Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 0| 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0

- Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
InSituFillandCapAlternative 0 0 0 0 0 0 0 0 0
inSituVitrificationAlternative .0 0 0 0 0 0 0 0 0
lEx Situ Intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0 0 0 0
.Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0. 0 0 0 0 0 0
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SRJ1.CMP

Risk=l Risk>.9I Risk>.8 Risk>.7 Risk> .6 Risk>.5 Risk>4 Risk>.3 Risk>.2
ime .Area Area Area Area Area Area Area Area Area

Period Alternative Ckm2) (km2) (km2) (km2) Ckm2) Ckm2) km2) (km2) (km2)
Ex Situ Intermediate Separations AiternativE 01 0 0 0 0 0 0 0 0l

___Ex Situ No Separations Alternative 01 0 0 0 0 0 0 0 0
___Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0

,___Ex Sit u/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
1__ Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0, 0 0. 0 0, 0 0 0
in Sltu Fil and Cap Alternative 0 0 0 0 0 0 0 0 0,
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 01
Ex Situ Intermediate Separations AlternativE 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0

___Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0
Phased Impiementation Alternative 0 0 0 0 01 01 0 0
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SR_ .CMP

Risk>.1 Risk> .09 Risk> .08 Risk> .07 Risk> .06 Risk> .05 Risk > .04 Risk > .03 Risk > .02
Time Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) Ckm2) (km2) (km2) (km2)
TI No Action Alternative 50 22 23 17 21 25 21 52 46

Long-Term Management Alternative 4 0 5 16 27 38 42 74 44
In Situ Filand Cap Alternative 0 0. 0 0 0 0 0 0 01
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Aiternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 10 4 3 5 3 6 8 12 18:
Lona-Term Management Alternative 0 9 6 7 8 12 10 20 25
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Aiternatlv( 0 0' 0 0 0 0 0 0 0

___Ex Situ No Separations Alternative 0, 0 0. 0 0 0 0 0 0
____Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0

Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0, 0 0 0
___Phased Implementation Aternative 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0
___Long-Term Management Alternative 0 0 0 0 0 0 0 0 0

In_ lSitu Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Aternative 01 0 0l 0 0 0 01 0 0,
,Ex Situ Intermediate Separations Aiternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0

___Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Aternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0 0 0, 0
Long-Term Management Alternative 0 0 0i 0 0 0 0 01 0.

lns ltuliiand Cap Aternative 01 0 0 0 01 0l 00 0
In Stu Vitrificartion Alternative 0 0 0 0 0 0 01 01 01
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SR_1.CMP

Risk>.1 Risk>.09 Risk>.08 Rlsk>.07 Risk>.06 Rlsk>.05 Rsk>.04 Risk>.03 Risk> .02
Time Area Area Area Area Area Area Area Area Area

Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ex Situ intermediate Separations AlternatIvE 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0

,Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0
In Sftu Fill and Cap Afternative 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativ( 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0
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SR_1.CMP

Risk > Risk > Risk > Risk > Risk > Risk > Total
Risk>.01 .005 .001 .0001 .00001 .000001 .0000001 Affected

Time Area Area Area Area Area Area Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) of Site
Tl No Action Alternative 35 35 63 70 77 90 33 684 0.471724

Long-Term Management Alternative 80 32 102 81 127 26 25 724 0.49931
InSituFillandCapAlternative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativf 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 58 72 183 190 82 37 30 721 0.497241
-Long-Term Management Alternative 46 62 175 190 83 39 33 725 0.5

]in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternatlv 0 0 0, 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 01 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 01 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 01 0 0 0 0 0 0
Phased Implementation Alternative 0 0 01 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 1 18 217 118 354 0.244138
Long-Term Management Alternative 0 0 0 1 11 188 154 354 0.244138
in Situ Fill and Cap Alternative 0 0 0 0 01 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ( 0 0 0 0 0 122 233 355 0.244828
Ex Situ No Separations Alternative 0 0 0 0 0 122 233 355 0.244828
Ex Situ Extensive Separations Alternative 0 0 0 0 0 122 233 355 0.244828
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 43 277 320 0.22069
Phased implementation Alternative 0 0 0 0 0 122 233 355 0.244828

T4 No Action Alternative 0 0 0 0 0 77 305 382 0.263448
Long-Term Management Alternative 0 0 0 0 0 77 3051 382 0.263448
In Situ Fill and Cap Alternative 2 95 231 93 1151 144 24| 704 0.485517
In Situ Vitrification Alternative 0 0 0 0 01 311 3561 387 0.266897
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SRS1.CMP

Risk > Risk > Risk > Risk > Risk > Risk >, Total
Risk>.01 .005 .001 .0001 .00001 .000001 .0000001 Affected

Time Area Area Area Area Area Area Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) of Site

Ex Situ intermediate Separations Alternativ( 0 0 0 30 361 119 153 663 0.457241
Ex Situ No Separations Alternative 0 0 0 30 357 122 153 662 0.456552
Ex Situ Extensive Separations Alternative 0 0 0, 30 357 122 153 662 0.456552
Ex Situ/In Situ Combination Alternative 0 0 12 329 117 191 34 683 0.471034
Phased implementation Alternative 0 0 0 30 361 119 153 663 0.457241

T5 No Action Alternative 0 0 0 0 0 0 5 5 0.003448
Long-Term Management Alternative 0 0 0 0 0 0 5 5 0.003448
in Situ Fill and Cap Alternative 0 0 14 311 169 143 45 682 0.470345
In Situ Vitrification Alternative 0 0 0 1 1 127 300 429 0.295862
Ex Situ Intermediate Separations Alternativ 0 0 0 0 242 68 33 343 0.236552
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 227 227 0.156552
Ex Situ/In Situ Combination Alternative 0 0 0 11 361 125 83 580 0.4
Phased implementation Alternative 01 0 0 0 242 68 33 343 0.236552
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S_R_2.CMP

Rlsk= 1 Rsk>.9 Risk>.8 Risk > .7Risk>.6 Risk >.5I Risk >.4 Risk >.3 Risk>.2 Risk>.]
Time Area flea Area Area Area Area Area Area Area Area

Period Alternative (km2) Ckm2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)
Ti No Action Alternative 0 0 0 0 0 0 0 0 0 1

___Long-Term Management Alternative 0 0 0 0 0 0 0 0 0. 1
ln Sltu Filiand Cap Alternative 0 0. 0 0, 0 0 0 0 0 0
In Situ Vitrif ication Alternative 0 0 0 0 0 0 0 0 0 0

___Ex Situ Intermediate Separations Aiternativ4 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Aternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0, 0 0. 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0

___Phased Implementation Alternative 0. 0 0. 0 0. 0 0 0 0 0
T2 No Action Alternative 0 0 0 0 0 0 0 0 0 0

Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
___in Situ Filiand Cap Alternative 0 0 0 0 0 0 0 0 0 0
___In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
___Ex Situ Intermediate Separaions Aternati 0 0 0 0 0 0l 0. 0 0. 0

Ex Situ No Separctions Atternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0. 0 0, 0 0, 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 .0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
lln_ nSitupFilland Cap Alternative 0 0 0 0 0 0 0. 0 0, 0

___In Situ Vitrfi cation Alternative 0 0 0 0 0 0 0 0 0 0.
Ex Situ Intermediate Separations Aiternativt 0, 0 0t 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 01 0 0 0 D 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0 0 0 00
___Long-Term Management Alternative 0 0 0 0 0 0 01 0 0 0

in SitupFiland Cap Alternative 0 0 0 0 0 0 0 i 0 0 0
in Stu Vitrfication Alt ernative 0 0 0 0i 0 0 07 0 0 0
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SR_2.CMP

Risk=1 Risk>.9 Risk>.8 Risk>.7 Risk>.6 Risk>.5 Risk>.4 RIsk>.3 Risk>.2 Risk>.l
Time Area flea Area Area Area Area Area Area Area Area

Period Alternative (kr2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) km2) (km2)
Ex Situ intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Sit u/in Situ Combination Aiternative 01 0 01 0 01 0 0 0 0 0
Phased Implementation Alternative 01 0 0 0 01 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
In Situ Filiand Cap Aternative 0 0 0. 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0

___ESiu Inermediate Separations Atternativi 0 0 0 0 0 0. 0. 0 0 0
___Ex Situ No Separations Alternative 0 0 0, 0 0 0 01 0 0 0
___Ex Situ Extensive Separations Alternative 0 0 0 0- 0 0 01 0 0 0
___Ex Stu/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0

Phased Implementation Alternative 01 0 0 0 0 01 0 0 p
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S-R-2.CMP

Risk>
Risk> Risk> Risk> Risk> Risk> Risk> Risk> Risk> Risk> .005

Time .09 Area.08 Area.07 Area.06 Area.05 Area.04 Area.03 Area .02 Area.01 Area Area
Period Aternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)

T1 No Action Alternative 0 1 0 2 1 1 22 67 81 102
Long-Term Management Alternative 0 0 1 0 2 1 18 57 91 102
InSltuFlllandCapAlternative 0 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/In Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T2 No Action Alternative 0 0 0 0 0 0 0 17 22 32
Long-Term Management Alternative 0 0 0 0 0 0 0 17 22 37
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0 0
inSituVitrificationAlternative 0 0 0 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 .0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
InSituFillandCapAlternative 0 0 0 0 0 0 0 0 0 0
in Situ Vftrlflcatlon Alternative 0 0 0. 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0 0

,Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Aternative 0 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 10 0 0 0 0 0

T4 No Action Alternative 0 0 0 0 0 0. 0 0 0 0
Long-Term Management Alternative 0 0 0 0-61 0 0 0
InSituFll andCapAlternative 0 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0, 0 01 0 0 0
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SR_2.CMP

- Risk>
Risk > Risk-> Risk > Risk > Risk > Risk > Risk > Risk > Risk> .005

Time .09 Area .08 Area .07 Area .06 Area .05 Area .04 Area .03 Area.02 Area .01 Area Area
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2) (km2)

Ex Situ intermediate Separations Alternativ 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 O
Ex Situ/in Situ Combination Alternative 01 0 0 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0 0 0 0

T5 No Action Alternative 0 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 0 0 0 0 0
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativ. 0 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0 0 0 0
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S-R_2.CMP

Risk > Risk > Risk > Risk > Risk > Total
.001 .0001 001 .000001 .000000 Affected

Time Area Area Area Area 1 Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) of Site

T1 No Action Alternative 78 84 66 106 53 665 0.458621
Long-Term Management Alternative 100 105 79 120 24 701 0.483448
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativ( 0 0 0 .0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0
Phased implementation Alternative 0 0 0 0 0 0 0

T2 No Action Alternative 158 207 187 48 31 702 0.484138
Long-Term Management Alternative 153 207 188 48 30 702 0.484138
in Situ Fill and Cap Alternative 0 0 0 0 0 0 0
in Situ Vitriflcation Alternative 0 0 0 0 0 0 0
Ex Situ intermediate Separations Alternativi 0 0 0 0 0 0 0
Ex Situ No Separations Alternative 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0
Ex Situ/in Situ Combination Alternative 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0

T3 No Action Alternative 0 0 8 155 149 312 0.215172
Long-Term Management Alternative 0 0 7 128 156 291 0.20069
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 b 0 0 0 0
Ex Situ Intermediate Separations Alternativ, 0 0 0 5 255 260 0.17931
Ex Situ No Separations Alternative 0 0 0 5 255 260 0.17931
Ex Situ Extensive Separations Alternative 0 0 0 5 .. 255 260 0.17931
Ex.SIt/ih.Stu.Combinati6rnAlternative a m -4-----0 0 0 - -192 ---- 195 -0.134483
Phased implementation Alternative 0 0 0 5 255 260 0.17931

T4 No Action Alternative 0 0 0 28 286 314 0.216552
Long-Term Management Alternative 0 0 0 28 286 314 0.216552
in Situ Fill and Cap Alternative 203 157 108 182 40 690 0.475862
in Situ Vitrification Alternative 0 0 01 0 16, 16 0.011034
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SR_2.CMP

Risk > Risk > Risk > Risk > Risk > Total
.001 .01 .00001 .000001 000000 Affected

Time Area Area Area Area I Area Area Percent
Period Alternative (km2) (km2) (km2) (km2) (km2) (km2) of Site

Ex Situ intermediate Separations Alternativt 0 0 247 212 129 588 0.405517
Ex Situ No Separations Alternative 0 0 240 219 1291 588 0.405517
Ex Situ Extensive Separations Alternative 0 0 240 219 129 588 0.405517
FxSitu/InSitu.CombinationAlternativeG- ;Th.m 91 301 .: 133 .139 : 665 .0.458621
Phased implementation Alternative 0 0 247 212 129 588 0.405517

T5 No Action Alternative 0 0 0 0 2 2 0.001379
Long-Term Management Alternative 0. 0 0 0 2 2 0.001379
in Situ Fill and Cap Alternative 01 43 407 71 144 665 0.458621,
in Situ Vitrification Alternative 0 1 0 0 22 23 0.015862
Ex Situ Intermediate Separations Alternativi 0 0 0 1 283 284 0.195862
Ex Situ No Separations Alternative 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternative 0 0 0 0 0 0 0
Ex.Stu/in Situ CombinationtAlternative: 2. 0 . 105 - :344 ... .78 ::-- 527 0.363448
Phased Implementation Alternative 0 0 0 1 283 284 0.195862
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SOURCE TERM CALCULATIONS FOR BEYOND 100-YEAR TANK COLLAPSE

ACUTE RELEASE PER TANK

Puff <1h
head space = 1,000 m3
SpG= T 1.50E+00f
radnuc in head = 100 mg/m3
MAR = | _ 2,500L
RRF = | 2.OOE-03

Puff release
tra 1g per I L per tanks sourcterm

(m3)- (mg/m3) 1000 mg 1000 g (L)
head = 1.00E+03 6.66E-01 1.00E+02 1.00E-03 1.00E-03 1.77E+02 1.18E+01

MAR (L) RRF I
entrain= 2.50E+03 2.00E-03 1.77E+02 8.85E+02

Total Puff = 8.97E+02

Resuspension 24h
MAR 2,500 L
RRF 4.0E-05/hr sourcterm

.MAR (L) RRF/hr hr tanks (L)
resus = 2.50E+03 4.OOE-05 2.40E+01 1.77E+02 4.25E+02

Total Acute Release = puff + 24h resuspension = 8.97E+02 4.25E+02 1.32E+03

CHRONIC RELEASE PER TANK

Resuspension lyr
MAR= |2,500L x10%
RRF = 4.0E-05/hr

MAR (L) 10%reduc RRF/hr hr/day day/yr tanks sourcterm
resus = 2.5OE+03 1.00E-01 4.00E-05 2.40E+01 3.64E+021 1.77E+02 1.55E+04

DOSE CALCULATION FOR BEYOND 100 YEAR TANK COLLAPSE

ACUTE RELEASElonsite offsite
R = 3.30E-04 3.30E-04
X/Q puff = 4.83E-01 7.29E-02
X/Q24hr = 2.45E-01 2.52E-02
ULD = 8.30E+0-3 8.30E+03 (nominal)
L puff = 8.97E+02 8.97E+02
L 24hr 4.25E+02 4.25E+02
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L R I I I . ULD IL Isvto ram jpersonrern toRCF :LCP
On pop (puff) = I 3.30E-041 4.83E-01 I 8.30E+031 8.97E+021 1.02+021 1.19E+051 5.002-041 5.93E+01
On pop (24 hit) = I 3.30E-041 2.45E-01 8.30E+031 4.25E+021 1.002+021 2.85E+041 5.00E-041 1.43E+01
Total On pop I_ 1.47E+051I 7.36f2+01

Off pep (puff) =: 3.30E-041 7.29E-02 8.30E+03 8.97E+021 1.00E+021 1.79E+04 5.002-041 8.95E+00
Off pop (24LD) 3.30E-04 2.52E-02 8.30E+03+ 4.25+02 1.00E+021 2.93E+03 5.002-04 1.47E+00
Total Off pop 2.08+041 1.04E+01

RELEAS (one year)'

onsite offsite ____ _ _ _ __ _ _ _

R = ~~3.30E-04 3.30E-04 ___ ____

X/Q chronic = 1.60E-04 2.90E-03 ____

ULD =8.30E+03 8.30E+03 (nominal)
L I yr =1.55E+04 1.55E+04 _______________

R X/Q ULD L sv to rem personrem, DtoRCF LCF
]On pop 3.30E-041 1.60E-041 8.30E+03 1.55E+04 1.00E+021 6.78E+02 5.E0-04 3.39E-01
lOff pop =3.30E-041 2.90E-031 8.30E+03, 1.552+041 1.002+02 I 1.23E+041 5.002-041 6.142+001
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Source Bq/L Lt Bq (TO) Bq (T100) Ci (TO) Ci (T100) halflife(yr) t (yr) L Lt Exp(-Lt) DCFsv/Bq SvL
C 14 4.90E+04 1 4.90E+04 4.84E+04 1.32-06 1.31E-06 5730 100 0.000121 0.012097 0.987976 5.60-10 2.71-05
Co-60 2.60E+06 1 2.60E+06 5.06E+00 7.032-05 1.37E-10 5.271 100 0.131502 13.1502 1.95E-06 5.43E-08 2.75-07
So-79 1.70E+04 1 1.70E+04 1.70E+04 4.592-07 4.59E-07 6.50E+04 100 1.07E-05 0.001066 0.998934 2.58E-09 4.38E-05
Sr-90 3.30E+09 1 3.30E+09 3.05E+08 8.92-02 8.24-03 29.1 100 0.023819 2.381949 0.09237 5.542-08 1.69E+01
Y-90 3.30E+09 1 3.30E+09 3.05E+08 8.92E-02 8.24E-03 100 #VALUEI #VALUEI #VALUEI 2.36E-09 7.19E-01
Tc-99 3.30E+06 1 3.30E+06 3.30E+06 8.92-05 8.92E-05 2.13E+05 100 3.25E-06 0.000325 0.999675 2.43-09 8.02E-03
Ru-106 1.90E+03 1 1.90E+03 5.83-27 5.14E-08 0.00E+00 1.02 100 0.679556 67.95561 3.076-30 1.27-07 7.412-34
Sb-125 2.20E+05 1 2.20E+05 4.63E-07 5.95E-06 1.25E-17 2.578 100 0.26887 26.88701 2.12-12 3.43-09 1.59E-15
1-129 5.50E+03 1 5.50E+03 5.50E+03 1.492-07 1.49E-07 1.57E+07 100 4.41-08 4.412-06 0.999996 4.086-08 2.24E-04
Cs-134 1.00E+06 1 1.00E+06 2.642-09 2.70-05 7.15E-20 2.065 100 0.335664 33.56645 2.64-15 1.15-08 3.04-17
Cs-137 5.50E+09 1 5.50E+09 5.53E+08 1.49-01 1.49-02 30.17 100 0.022975 2.297472 0.100513 8.11-09 4.48E+00
Ce-144 9.30E+02 1 9.30E+02 2.29E-36 2.51-08 6.19E-47 7.802-01 100 0.888992 88.89922 2.46-39 1.01-07 2.31-43
Pm-147 0.00E+00 1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.6234 100 0.264217 2642171 3.35E-12 1.06E08 0.00E+00
Eu-154 1.00E+07 1 1.00E+07 3.13E+03 2.702-04 8.46E-08 8.59 100 0.080692 8.069234 0.000313 7.43-08 2.33-04
Np-237 3.20E+07 1 3.20E+07 3.20E+07 8.65-04 8.65E-04 2.14E+06 100 3.24-07 3.242-05 0.999968 2.252-04 7.20E+03
Pu-238 1.70E+06 1 1.70E+06 7.71E+05 4.59E-05 2.08E-05 87.7 100 0.007904 0.790362 0.453681 1.232-04 9.49E+01
Pu-239140 4.00E+06 1 4.00E+06 3.99E+06 1.08E-04 1.08E-04 241E+04 100 2.882-05 0.002876 0.997128 1.432-04 5.70E+02
Pu-241 3.10E+07 1 3.10E+07 2.52E+05 8.38E-04 6.80E-06 14.4 100 0.048135 4.813522 0.008119 3.002-06 7.552-01
Am-241 3.30E+06 1 3.30E+06 2.81E+06 8.92-05 7.60-05 432.7 100 0.001602 0.160191 0.851981 1.452-04 4.08E+02
Cm-242 0.00E+00 1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.462-01 100 1.554142 155.4142 3.22-68 4.682-06 0.00E+00
Cm-244 0.00E+00 1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 18.1 100 0.038295 3.829542 0.02172 7.00205 0.00E+00
Eu-155 6.40E+06 1 6.40E+06 2.60E+00 1.732-04 7.03-11 4.71 100 0.147165 14.7165 4.06-07 1.11208 2.89&08

I 1.22E+10 1.21E+09 3.30E-01 3.262-02 I I .I I 8.30E+03



Sheet3

I I I I I I _ _ _ i _ _ _ _

BEYOND 100 YEAR TANK COLLAPSE DUE TO EARTHQUAKE

Bounding
loom 290m 1780m offsite 16,100m

XIQ puff 9.85E-03 3.57E-05 4.80E-07 3.92E-07 3.54E-08

liters liters
source term 5.07E+00 177 897.39

mg/L = 1,000

analyte bounding bounding meteorology
concent source concentration., mg/m3|

analyte gm/L mg loom 290m 1780m offsite 16,100m
ammoihia 1.50E+00 1.35E+06 1.33E+04 4.81E+01 6.46E-01 5.28E-01 0.047651
antimony _ 1.50E+00 1.35E+06 1.33E+04 4.81E+01 6.46E-01 5.28E-01 0.047651
arsenic * 1.20E+00 1.08E+06 1.06E+04 3.84E+01 5.17E-01 4.22E-01 0.038121
barium 4.00E+01 3.59E+07 3.54E+05 1.28E+03 1.72E+01 1.41E+01 1.270704
beryllium | 2.60E-02 2.33E+04 2.30E+02 8.33E-01 1.12E-02 9.15E-03 0.000826
cadmium 1.70E+00 1.53E+06 1.50E+04 5.45E+01 7.32E-01 5.98E-01 0.054005
calcium 9.50E+01 8.53E+07 8A0E+05 3.04E+03 4.09E+01, 3.34E+01 3.017923
cerium - 8.60E-01 7.72E+05 7.60E+03 2.76E+01 3.70E-01 3.03E-01 0.02732
chromium 6.90E+01 6.19E+07 6.10E+05 2.21E+03 2.97E+01 2.43E+01 2.191965
cobalt 5.40E-01 4.85E+05 4.77E+03 1.73E+01 2.33E-01 1.90E-01 0.017155
cyanide 1.60E+01 1.44E+07 1.41E+05 5.13E+02 6.89E+00 5.63E+00 0.508282
dysprosium 6.70E-02 6.01E+04 5.92E+02 2.15E+00 2.89E-02 2.36E-02 0.002128
lanthanum 3.30E+01 2.96E+07 2.92E+05 1.06E+03 1.42E+01 .1.16E+01 1.048331
mercury 2.00E+01 1.79E+07 1.77E+05 6.41E+02 8.61E+00 7.04E+00 0.635352
neodymium 1.10E-01 9.87E+04 9.72E+02 3.52E+00 4.74E-021 3.87E-02 0.003494
oxalate 2.80E+02 2.51E+08 2.48E+06 8.97E+03 1.21E+02 9.85E+01 8.89493
selenium 3.50E+00 3.14E+06 3.09E+04 1.12E+02 1.51E+00 1.23E+00 0.111187
sodium hydroxide 2.30E+02 2.06E+08 2.03E+06 7.37E+03 9.91E+01 8.09E+01 7.306549
sodium 4.70E+02 4.22E+08 4.15E+06 1.51E+04 2.02E+02 1.65E+02 14.93077
tellurium 2.00E-01 1.79E+05 1.77E+03 6.41E+00 8.61E-02 7.04E-02 0.006354
thallium 5.00E+00 4.49E+06 4.42E+04 1.60E+02 2.15E+00 1.76E+00 0.158838
organic carbon 7.50E+01 6.73E+07 6.63E+05 2.40E+03 3.23E+01 2.64E+01 2.38257
uranium I Z2.80E+02 2.51E+08 2.48E+06 8.97E+031 1.21E+02 9.85E+01 8.89493
vanadium 1.30E-01 1.17E+05, 1.15E+03 4.16E+001 5.60E-021 4.57E-02 0.00413
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Table E. a i
Comparison'of Chemical Cocentrations to

Toxic Concentration Limits for Beyond 100 year Accident

I Analyte I Exposure ERPG-1 ERPG-2 ERPG-3
(Threshold values are presented in mg/mr) I (mg/m (/ma) l (mg/m4) j (mg/m
Antimony Threshold Value 2.00E+00 4.00E+01 7.DDE+01

I _Ratio of Exposure to ERPG
MEI worker N/A
ME non involved worker at a00m 1.33E+04 6.65E+03 3.33E+02 1.90E+02
MEI non involved worker at 290mI 4.81E+01 2.41E+01 1.20E+00 6.87E-01
MEl non involved worker at 1780m 6.46E-01 3.23E-01 1.62E-02 9.23E-03
ME! general public | 4.77E-02 2.39E-02 1.19E-03 6.81E-04

Arsenic Threshold Value I I 1.00E-01 7.00E+00 1.OOE+01
I I I Ratio of Exposure to ERPG

ME! worker 10m N/A
ME non involved worker at 100ml 1.06E+04 1.06E+05 1.51E+03 1.06E+03
MEI non involved worker at 290ml 3.84E+01 3.84E+02 5.49E+00 3.84E+00
ME non involved worker at 1780m 5.17E-01 5.17E+00 7.39E-02 5.17E-02
ME[ general public | | 3.80E-02 3.80E-01 5.43E-03 3.80E-03

Beryllium Threshold Value _ | 6.00E-03 2.50E-02 1.DOE-01
I Ratio of Exposure to ERPG

MI worker |N/A
MEI non involved worker at 1NA 2.30E+02 3.83E+04 9.20E+03 2.30E+03
ME! non involved worker at 290ml 8.33E-01 1.39E+02 3.33E+01 8.33E+00

. ME non involved worker at 1780m 1.12E-02 1.87E+00 4.48E-01 1.12E-01
MEl general public | | 8.26E-04 1.38E-01 3.30E-02 8.26E-03

Cadmium 4 Threshold Value . | 2.00E-01 1.00E+00 1.00E+01
I JRatio of Exposure to ERPG

_MEl worker N/A
MEI non involved worker at 100mJ 1.50E+04 7.50E+04 1.50E+04 1.502+03
MEi non involved worker at 290ml 5.45E+01 2.73E+02 5.45E+01 545E+00
MEl non involved worker at 1780m 7.32E-01 3.66E+00 7.32E-01 7.32E-02
MEl general public 5.40E-02 2.70E-01 5.40E-02 5.40E-03

Cerium Threshold Value 7.00E+01 5.00E+02 7.00E+02
I NRatio of Exposure to ERPG

IME worker N/A
|MEl non involved worker at IOOrm 7.60E+03 1.09E+02 1.52E+01 1.09E+01
MEl non involved worker at 290m{ 2.76E+01 3.94E-01 5.52E-02 3.94E-02
MEI non involved worker at 1780m 3.70E-01 5.29E-03 7.40E-04 5.29E-04
ME! general public I | 2.73E-02 3.90E-04 5.46E-05 3.90E-05

Cobalt * |Threshold Value 5.OOE-02 2.00E-01 8.00E+00
g - Ratio of Exposure to ERPG

ME[ worker | | N/A
' MEI non involved worker at 100ml 4.77E+03 9.54E+04 2.39E+04 5.96E+02

MEl non involved worker at 290ml 1.73E+01 3.46E+02 8.65E+01 2.16E+00
ME! non involved worker at 1780m 2.33E-01 4.66E+00 1.17E+00 2.91E-02ME[ general public 1 1.71E-02. 3.42E-01 8.55E-02 2.14E-03

Page 1

K..



Sheet5

Table E.__.a, Cont.
Comparison of Chemical Cocentrations to

IToxic Concentration Limits for Loss of Filtration Accident I
I I I I

I Analytel I I I Exposure ERPG-1 ERPG-2 ERPG-3
(Threshold values are presented in mg/mI) I I(mg/m ) (mg/mi) (mg/m)| (mg/)
Cyanide 'Threshold Value I I 5.00E+00 4.10E+01 12.00E+02

I I _ I Ratio of Exposure to ERPG
ME worker I I N/A
MEI non involved worker at IOO1m 1.412+05 2.82E+04 3.44E+03 7.05E+02
MEI non involved worker at 290m 5.13E+02 1.03E+02 1.25E+01 2.57E+00
MEI non involved worker at 1780m 6.89E+00 1.38E+00 1.68E-01 3.45E-02
MEI general public I | 5.08E-01 1.02E-01 1.24E-02 2.54E-03

Mercury Threshold Value i | 7.50E-02 1.00E-01 1.40E+01
I IRatio of Exposure to ERPG

ME worker N/A
MEl non involved worker at loom 1.77E+05 2.36E+06 1.77E+06 1.26E+04
MEl non involved worker at 290m 6.41E+02 8.55E+03 6.41E+03 4.58E+01
MEI non involved worker at 1780m 8.61E+00 1.15E+02 8.61E+01 6.152-01
MEL general public 1 | 6.35E-01 8.47E+00 6.35E+00 4.54E-02

NeodymiumF Threshold Value | |- |7.20E+01 5.04E+02 7.20E+02
I Ratio of Exposure to ERPG

MEL worker | | N/A -
MEl non involved worker at 100m4 9.72E+02 1.35E+01 1.93E+00 1.35E+00
MEl non involved worker at 290mj 3.52E+00 4.89E-02 6.98E-03 4.89E-03
MEI non involved worker at 1780m 4.74E-02 6.58E-04 9.40E-05 6.58E-05
MEl general public I | 3.49E-03 4.85E-05 6.92E-06 4.85E-06

Oxalate Threshold Value |_ _ 4.00E+00 2.00E+01 4.00E+01
I jRatio of Exposure to ERPG

MEI worker |N/A
MEI non involved worker at 100m4 2.48E+06 6.20E+05 1.24E+05 6.20E+04
MEl non involved worker at 290ml 8.97E+03 2.24E+03 4.49E+02 2.24E+02
MEl non involved worker at 1780m 1.21E+02 3.03E+01 6.05E+00 3.03E+00
MEI general public | | 8.89E+00 2.22E+00 4.45E-01 2.22E-01

Selenium Threshold Value 2.00E-01 4.00E-01 2.OOE+00
Ratio of Exposure to ERPG

MEI worker N/A
IMEI non involved worker at lOOm 3.09E+04 1.55E+05 7.73E+04 1.55E+04
MEI non involved worker at 290mj 1.12E+02 5.60E+02 2.80E+02 5.60E+01
MEl non involved worker at 1780m 1.51E+00 7.552+00 3.78E+00 7.55E-01
MEI general public J 1.11E-01 5.55E-01 2.78E-01 5.552-02

Tellurium Threshold Value I 1.30E-01 3.00E-01 1.40E+00
I IRatio of Exposure to ERPG

MEI worker | | N/A I
MEl non involved worker at 10Gm! 1.77E+03 1.36E+04 5.90E+03 1.26E+03
ME non involved worker at 290n1 6.41E+00 4.93E+01 12.14E+01 4.58E+00
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IME! non involved worker at 1780m I 8.61E-02 I 6.62E-01 2.87E-01 6.15E-02
IME general public - j 6.35E-03 I4.88E-02 2.12E-02 4.54E-03

I Table E. .a, Cont.
Comparison of Chemical Cocentrations to

Toxic Concentration Limits for Loss of Filtration Acciden4

Analytel Exposure ERPG-1 ERPG-2 ERPG-3
(Threshold values are presented in mg/m) I I (mg/rma) (mg/m) (mg/rm) (mg/m)
Thallium Threshold Value I I 3.00E-01 12.00E+00 2.00E+01

I I I Ratio of Exposure to ERPG
MEl worker F I N/A I

* MEI non involved worker at 100m4 4.42E+04 1.47E+05 2.21E+04 2.21E+03
ME non involved worker at 290m 1.60E+02 5.33E+02 8.00E+01 8.00E+00
MEI non involved worker at 1780m 2.15E+00 7.17E+00 1.08E+00 1.08E-01
ME! general public 1.59E-01 5.30E-01 7.95E-02 7.95E-03

Uranium Threshold Value . I 1.00E+00 1.00E+01 2.00E+01
_.I Ratio of Exposure to ERPG

MEI worker j - N/A
ME! non involved worker at 1O0m| 2.48E+06 2.48E+06 2.48E+05 1.24E+05
ME! non involved worker at 290ml 8.97E+03 8.97E+03 8.97E+02 4.49E+02

- ME! non involved worker at 1780m 1.21E+02 1.21E+02 1.21E+01 6.05E+00
ME! general public T . 8.89E+00 8.89E+00 8.89E-01 4.45E-01

Vanadium - Threshold Value | _ | 1.20E+00 1.10E+01 4.00E+01
I Ratio of Exposure to ERPG

MEl worker J_ | N/A I
ME non involved worker at 100ml 1.15E+03 9.58E+02 1.05E+02 2.88E+01
ME! non involved worker at 290m 4.16E+00 3.47E+00 3.78E-01 1.04E-01
MEl non involved worker at 1780m 5.60E-02 4.67E-02 5.09E-03 1.40E-03
MEl general public I I 4.13E-03 3.44E-03 3.75E-04 1.03E-04

Total Organic Carbon Threshold Value I _I 3.00E+00 1.50E+01 5.00E+01
(as tributyl phosphate)1' I I | || Ratio of Exposure to ERPG

IME1 worker I I | N/A
MEl non involved worker at 100ml 6.63E+05 2.21E+05 4.42E+04 1.33E+04
ME! non involved worker at 290rN 2.40E+03 8.00E+02 1.60E+02 4.80E+01
ME! non involved worker at 1780m 3.23E+01 1.08E+01 2.15E+00 6.46E-01
MEI general public I 2.38E+00 7.93E-01 1.59E-01 4.76E-02

jTotal MEl worker ratios | _ N/A | N/A N/A
ITotal ME! non Involved worker at l0m ratios 6.35E+06 2.34E+06 2.37E+05
Total MEl non involved worker at 290m ratios 2.30E+04 8.49E+03 8.58E+02
}Total MEl non involved worker at 1780m ratios 3.09E+02 1.14E+02 1.16E+01
ITotal MEl general public ratios 2.28E+01 8.41E+00 8.51E-01

ERPG = Emergency response planning guideline values.
ERPG-1 = These are maximum airborne concentrations below which it is believed that nearly all individuals could be exposed

for up to one hour without experiencing other than mild transient adverse effects or perceiving a clearlydefined I
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objectionable odor. I I I I
ERPG-2 = Theseare the maximum airborne concentrations below-which it is believed that nearly all individuals could be exposed

for upto one hour without experiencing or developing irreversible or other serious health effects or symptoms that

could impair their abilities to take protective action. I I
ERPG-3 = These are the maximum airborneconcentrations below which it is believed that nearly all individuals could be exposed

forup to one hourwithout experiencing or developing life-threatening health effects.
1 Guidelines are based on total antimony content.
2 Guidelines are based on total arsenic content.
3 Guidelines are based on total beryllium contentand were developed by PNL
4 Guidelines are based on total cadmium content and were developed by HEHF.
5 ERPGs for cerium ware developed by HEHF using data forcerium chloride.
6 Guidelines are based on total cobalt content and were developed by HEHF.

7 Guidelines are based on total cyanide content and were developed by HEHF.

8 Guidelines are based on total mercury content ERPG-2 is the EPA Level of Concern (LOC). The ERPG-3 is the NIOSH IDLH for
mercury vapor. I 1 1

9 Guidelines are based on total neodymium content and were based on neodymium chloride.I
10 Guidelines are based on oxalic acidand adjusted by: ERPG(oxalic acid) x mwcompound/mw oxalic acid.
11 Guidelines are based on the toxicity of sodium selenate.

12 Guidelines are based on sodium selenate and were developed by HEHF.

13 ERPGs were developed by HEHF. I I I I

14 ERPGs were based on soluble uraniumcompounds.
15 ERPGs were based on vanadium pentoxide and were developed by HEHF.

16 ERPGs were based on the toxicity of tributylphosphate. I
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F F ~II Table E._b I I i
Comparison tf Chemical Cocentrations to

Corrosive/Irritant Concentration Limits for Beyond 100 Year Accident

I Analytel Exposure ERPG-1 ERPG-2 ERPG-3
(Threshold values are presented in mg/m) (mg/m 3) (mg/m)l (mg/m) (mg/rn)
Ammonia _ _Threshold Value 4.60E-01 9.20E+00 2.30E+01

I IRatio of Exposure to ERPG
ME! worker N/A
MEI non involved worker at 1ON 1.33E+04 2.89E+04 1.45E+03 5.78E+02

. ME! non involved worker at 290mj_ 4.81E+01 1.05E+02 5.23E+00 2.092+00
MEl non involved worker at 1780m 6.46E-01 1.40E+00 7.02E-02 2.81E-02
ME! general public 4.77E-02 1.04E-01 5.18E-03 2.07E-03

Barium* Threshold Value 6.80E+00 1.38E+02 3.44E+02
I IRatio of Exposure to ERPG

MEl worker N/A
MEI non involved worker at 100m 3.54E+05 5.21E+04 2.57E+03 1.03E+03
MEf non involved worker at 290mf 1.28E+03 1.88E+02 9.28E+00 3.72E+00
MEl non involved worker at 1780m 1.72E+01 2.53E+00 1.25E-01 5.OOE-02
MEl general public 1 - 1.27E+00 1.87E-01 9.20E-03 3.69E-03

Calciurm Threshold Value _ | 1.00E+00 2.20E+01 5.40E+01
I _ Ratio of Exposure to ERPG

MEI worker I I N/A
ME! non involved worker at 100m4 8.40E+05 8.40E+05 3.82E+04 1.56E+04
MEl non involved worker at 290ml 3.04E+03 3.04E+03 1.38E+02 5.63E+01
ME! non involved worker at 1780m 4.09E+01 4.09E+01 1.86E+00 7.57E-01
MEI general public 1 3.02E+00 3.02E+00 1.37E-01 5.59E-02

Chromium Threshold Value 1 2.60E+00 5.15E+01 1.29E+02
I Ratio of Exposure to ERPG

MEl worker j J _ N/A
MEI non involved worker at 1 n00m _ 6.10E+05 2.35E+05 1.18E+04 4.73E+03
MEl non involved worker at 29OmN 2.21E+03 8.50E+02 4.29E+01 1.71E+01
MEI non involved worker at 1780m 2.97E+01 1.14E+01 5.77E-01 2.30E-01
MEI general public 2.19E+00 8.42E-01 4.25E-02 1.70E-02

Dysprosium Threshold Value 8.00E+01 6.00E+02 8.00E+02
I _Ratio of Exposure to ERPG

MEI worker N/A |
MEl non involved worker at 100m 5.92E+02 7.40E+00 9.87E-01 7.40E-01
ME! non involved worker at 290mj 2.15E+00 2.69E-02 3.58E-03 2.69E-03
MEl non involved worker at 1780m 2.89E-02 3.61E-04 4.82E-05 3.61E-05
MEl general public 2.13E-03 2.66E-05 3.55E-06 2.66E-06

Lanthanum Threshold Value 6.90E+00 1.37E+02 3.43E+02
I_ Ratio of Exposure to ERPG

MEl worker N/A
MEI non involved worker at 100 m 2.92E+05 4.23E+04 2.13E+03 8.51E+02
MEl non involved worker at 290ml 1.06E+03 1.54E+02 7.74E+00 3.09E+00
ME! non involved worker at 1780m 1.42E+01 2.06E+00 1.04E-01 4.14E-02
ME general public I I 1.05E+00 1.52E-01 7.66E-03 3.06E-03
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- | Table E. bCont.
Comparison of Chemical Cocentrations to

Corrosive/Irritant Concentration Limits for Loss of Filtration Accident

Analyte Exposure ERPG-1 ERPG-2 ERPG-3
(Threshold values are presented in mg/m4) (mg/rn) (mg/m) (mg/mn) (mg/mr)
Sodium Hydroxide Threshold Value I I 2.OOE+00 4.00E+01 1.00E+02

I| |_ IRatio of Exposure to ERPG
IME worker | N/A

MEI non involved worker at 100m 2.03E+06 1.02E+06 5.08E+04 2.03E+04
MEl non involved worker at 290m 7.37E+03 3.69E+03 1.84E+02 7.37E+01

. MEl non involved worker at 1780m 9.91E+01 4.96E+01 2.48E+00 9.91E-01
IMEl general public 1 I 7.31E+00 3.66E+00 1.83E-01 7.31E-02

_Total MEl worker ratios I NIA N/A N/A
Total MEl non involved worker at 100m ratios I 2.21E+06 1.07E+05 4.ZOE+04
Total MEl non involved worker at 290m ratios 18.02E+03 3.88E+02 1.56E+02
Total MEl non involved worker at 1780m ratios 1.08E+02 5.21E+00 2.10E+00

_Total MEl general public ratios 17.96E+00 3.85E-01 1.55E-01

17 Guidelines were based an ammonium ydroxide normalized to sodium hydroxide.
18 Guidelines were based on barium hydroxide normalized to sodium hydroxide.
19 ERPGs wee normalized to sodium hydroxide. I I I
20 Guidelines were based on chromium hydroxide normalized to sodium hydroxide.
21 Guidelines were based on cerous hydroxide and were developed by HEHF.
22 Guidelines were based on lanthanum fluoride normalized to sodium hydroxide.

Page 2
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II - I . I I I -__ _ I
BEYOND 100 YEAR TANK COLLAPSE DUE TO EARTHQUAKE

Bounding .
loom 290m 1780m offsite

X/Q puff 9.85E-03 3.57E-05 4.80E-07 3.92E-07

I _liters liters
source term 5.07E+00 177 897.39,

mg/L 1,000

andlyte bounding bounding meteorology
concent source concentration., mg/m3

analyte gm/L mg loom 290m 1780m offsite
ammonia | 1.50E+00 1.35E+06 1.33E+04 4.81E+01 6.46E-01 5.28E-01
antimony 1.50E+00 1.35E+06 1.33E+04 4.81E+01 6.46E-01 5.28E-01
arsenic . 1.20E+00 1.08E+06 1.06E+04 3.84E+01 5.17E-01 4.22E-01
barium 4.00E+01 3.59E+07 3.54E+05 1.28E+03 1.72E+01 1.41E+01
beryllium 2.60E-02 2.33E+04 2.30E+02 8.33E-01 1.12E-02 9.15E-03
cadmium 1.70E+00 1.53E+06 1.50E+04 545E+01 7.32E-01 5.98E-01
calcium 9.50E+01 8.53E+07 840E+05 3.04E+03 4.09E+01 3.34E+01
cerium 8.60E-01 7.72E+05 7.60E+03 2.76E+01 3.70E-01 3.03E-01
chromium 6.90E+01 6.19E+07 6.10E+05 2.21E+03 2.97E+01 243E+01
cobalt 5.40E-01 4.85E+05 4.77E+03 1.73E+01 2.33E-01 1.90E-01
cyanide 1.60E+01 1.44E+07 1.41E+05 5.13E+02 6.89E+00 5.63E+00
dysprosium 6.70E-02 6.01E+04 5.92E+02 2.15E+00 2.89E-02 2.36E-02
lanthanum 3.30E+01 2.96E+07 2.92E+05 1.06E+03 142E+01 1.16E+01
mercury | 2.00E+01 1.79E+07 1.77E+05 6.41E+02 8.61E+00 7.04E+00
neodymium 1.10E-01 9.87E+04 9.72E+02 3.52E+00 4.74E-02 3.87E-02
oxalate 2.80E+02 2.51E+08 248E+06 8.97E+03 1.21E+02 9.85E+01
selenium | 3.50E+00 3.14E+06 3.09E+04 1.12E+02 1.51E+00 1.23E+00
sodium hydroxide 2.30E+02 2.06E+08 2.03E+06 7.37E+03 9.91E+01 8.09E+01
sodium 4.70E+02 4.22E+08 4.15E+06 1.51E+04 2.02E+02 1.65E+02
tellurium . 2.00E-01 1.79E+05 1.77E+03 641E+00 8.61E-02 7.04E-02
thallium 5.00E+00 4.49E+06 4.42E+04 1.60E+02 2.15E+00 1.76E+00
organic carbon 7.50E+01 6.73E+07 6.63E+05 2.40E+03 3.23E+01 2.64E+01
uranium j_ _ 2.80E+02 2.51E+08 2.48E+06 8.97E+03 1.21E+02 9.85E+01
vanadium _ _. 1.30E-01, 1.17E+05 1.15E+03 4.16E+00 5.60E-02 4.57E-02
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